ARNOLD & PORTER LLP William E. Cook, Jr.

William.Cook@aporter.com

+1 202.942.5996
+1 202.942.5999 Fax

555 Twelfth Street, NW
Washington, DC 20004-1206

June 3, 2011
BY ECFS

Marlene H. Dortch

Secretary

Federal Communications Commission
445 Twelfth Street, SW

Washington, D.C. 20554

Re:  Applications of AT& T Mobility Spectrum LLC and Qualcomm I ncor porated
For Consent to the Assignment of Lower 700 MHz Band Licenses, WT Docket No.
11-18
REDACTED —FOR PUBL IC INSPECTION

Dear Ms. Dortch:

Pursuant to the Protective Order’ in the above-referenced proceeding and the instructions set
forth in the Genera Information Request dated May 20, 2011 (“Request”), enclosed please find the
redacted response of AT&T Inc. to that Request. An unredacted Confidential responseis being filed
today with the Secretary’ s Office along with two copies of the redacted version. Two copies of both
the unredacted Confidential and redacted versions are being hand delivered to Kathy Harris of the
Wireless Telecommunications Bureau.

! Applications of AT&T Mobility Spectrum LLC and Qualcomm Incorporated For Consent to the
Assignment of Lower 700 MHz Band Licenses, WT Docket No. 11-18, Protective Order, DA 11-806
(rel. May 20, 2011) (“Protective Order”).
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PARTIAL RESPONSE OF AT&T INC. TO
GENERAL INFORMATION REQUEST DATED MAY 20, 2011

June 3, 2011
I ntroduction

AT&T Inc. (on behalf of its wholly-owned subsidiary AT& T Mobility Spectrum LLC)
(“AT&T") hereby provides a partial response (the “Partial Response”) to the letter dated May 20,
2011, from Ruth Milkman, Chief of the Wireless Telecommunications Bureau, and the General
Information Request attached thereto (the “Request”).

The Commission asks a number of detailed questions about AT& T’ s planned use of the
Qualcomm Spectrum that cannot be answered with specificity at this time, because use of the
unpaired Qualcomm Spectrum on AT& T's LTE network requires additional standards-setting by
appropriate bodies and the development of compatible equipment. Asaresult, AT&T estimates
that it will be able to deploy the Qualcomm Spectrum to expand downlink capacity by late 2014
at the earliest.

Thus, while AT&T has tried to be fully responsive to the Commission’s requests, the
details relating to the Qualcomm Spectrum that the Commission seeks in certain requests do not
exist at thistime.

With respect to the Commission’s document requests, AT& T is still collecting the tens of
thousands of pages of documents requested by the Commission. Moreover, the Request calls for
AT&T to submit information that is extremely sensitive from a commercial, competitive, and
financial perspective, and that AT& T would not, in the normal course of its business, reveal to
the public or to its competitors. AT& T and QUALCOMM Incorporated (“Qualcomm”) will
separately request the issuance of a Second Protective Order in this proceeding to provide for

additional protections for highly confidential information. Also, on June 2, 2011, AT&T
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requested an extension of time to file documents and highly confidential information by the latter
of June 10" or five business days after the Commission releases a second protective order in this
proceeding.

Accordingly, set forth in this Partial Response are AT& T’ s responses to the questionsin
the Request, but AT& T has redacted highly confidential material, and highly confidential
attachments, for which AT& T has sought protection under a Second Protective Order. AT&T
also has identified the responses that will be provided separately by Qualcomm in its response to
the Request.

Where appropriate in this Partial Response, certain material is being submitted on a
confidential basis pursuant to the Protective Order in this proceeding. The confidential,
unredacted submission is marked “CONFIDENTIAL INFORMATION - SUBJECT TO
PROTECTIVE ORDER IN WT Docket NO. 11-18 BEFORE THE FEDERAL
COMMUNICATIONS COMMISSION - ADDITIONAL COPYING PROHIBITED.” A version
redacting all confidential information and available to the public is being filed electronically in
the Commission’s Electronic Comment Filing System (“ECFS’).

This Partial Response and our future production of highly confidential information and
documents are subject to certain understandings with Commission Staff, including, but not
limited to, the following:

e AT&T isproviding today paper copies of its Partial Response and certain non-
highly confidential attachments, and a CD containing Excel spreadsheets of
certain non-confidential attachmentsin response to Request No. 2. We will
provide an electronic copy of the Partial Response (including attachments) on the
date we submit the responsive documents in Summation Enterprise load files,

which date isthe subject of AT& T’ s extension request.

e The Commission’srequest for “strategic plans, policies, analyses, reports and
presentations,” may be limited to plans, analyses and reports prepared for,
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presented to, reviewed by, discussed by , or considered by AT& T’ s board of
directorsor AT& T’ s executive management, or any member thereof.

e For agreed-upon custodian files, the date range for all information and document
requests cover the period from January 1, 2009.

AT&T requests the return of all confidential material at the conclusion of this proceeding.

1 REQUEST:

Provide an organization chart and personnel directory in effect since January 1,
2009, for AT& T asawholeand for each of AT& T’ sfacilities or divisionsinvolved
in any activity relating to any relevant product or relevant service.

RESPONSE:

AT&T does not maintain organizationa charts during the normal course of business. For
this proceeding, AT& T created a current organization chart that identified personnel, and it
submitted the chart to the Wireless Telecommunications Bureau on June 1, 2011. A copy of that

chart islocated at Attachment 1.

2. REQUEST:

Providealist, in Excel or other machinereadable format as of the date of this
Request, organized by state (including the District of Columbia, and Puerto Rico),
and then by county (or municipality in the case of Puerto Rico), of each spectrum
license that can be used in the provision of mobile wireless servicesthat AT&T:

(a) holds; (b) manages; (c) contracted to acquire; (d) isin negotiationsto acquire;
(e) plansto transfer or assign; (f) hasan interest in; (g) hasajoint venture or other
business arrangement; or (h) leasesto or from another person or entity. For each
license, identify the (a) FIPS Code; (b) county (and the District of Columbia and
each municipality in the case of Puerto Rico); (c) state; (d) market name, (e) market
number, (e.g. CMA, MTA, and/or BTA), (f) spectrum type, (g) spectrum block

(h) amount of spectrum, (i) the wirelesstechnology format (e.g. GSM, EDGE,
UMTS, HSPA, HSPA+, LTE) deployed at present and any future plans; (j) any
measur es of past/present/expected spectrum utilization (k) whether AT& T:

() holds; (iii) manages; (iv) contracted to acquire; (v) isin negotiationsto acquire;
(vi) plansto transfer or assign; (vii) hasan interest in; (viii) hasajoint venture or
other business arrangement; or (ix) leasesto or from another person or entity.
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RESPONSE:

Attachment 2.ais an Excel file that lists each spectrum license that can be used in the
provision of mobile wireless servicesthat AT&T holds. Pursuant to definition 1, we have
interpreted “hold” to mean having adirect or indirect interest of 10 percent or more.

AT&T does not manage any spectrum license that can be used in the provision of mobile
wireless services that is not otherwise listed in Attachment 2.aor 2.f.

Attachment 2.c is an Excel file that lists each spectrum license that can be used in the
provision of mobile wireless servicesthat AT&T has contracted to acquire. AT&T does not
currently have wireless technology data in the format requested for most licenses listed in
Attachment 2.c. In addition, AT& T has agreed to purchase the 33.8849 percent of Cincinnati
SMSA Limited Partnership that it does not already hold, and that entity’slicenses are listed in
Attachment 2.a

Attachment 2.d is an Excel file that lists each spectrum license that can be used in the
provision of mobile wireless servicesthat AT&T isin negotiationsto acquire. AT&T hasno
definitive plans to transfer or assign any spectrum license that can be used in the provision of

mobile wireless services. [Begin Highly Confidential Infor mation]

[End Highly Confidential Information] These licenses are

listed in Attachment 2.e.
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Attachment 2.f is an Excel file that lists each spectrum license that can be used in the
provision of mobile wireless servicesthat AT& T has an interest in and that is not listed in the
other attachments. Thelist of licensesin Attachment 2.a held by Puerto Rico Telephone
Company was compiled from the FCC’ s Spectrum Dashboard. For those licenses, the wireless

technology format column was deliberately left blank -- [Begin Confidential Infor mation]

[End Confidential Information]. Based on publicly
available information, AT& T’ s understanding is that Puerto Rico Telephone Company has
deployed CDMA amost throughout Puerto Rico and overlaid that with GSM and, in many aress,
UMTS and HSPA+.

AT&T has ajoint operating agreement with the Local Exchange Carriers (“LECS’) listed
in Attachment 2.9. Under the agreement, the LECs are authorized retailers of AT& T wireless
services, which they sell under the AT&T brand. However, the LECs own thelicenseslisted in
Attachment 2.g and provide service in their license areas through their own facilities.

Attachment 2.h.1 is an Excel file that lists each spectrum license that can be used in the
provision of mobile wireless servicesthat AT& T leases to another person or entity.

Attachment 2.h.2 is an Excel file that lists each spectrum license that can be used in the
provision of mobile wireless servicesthat AT& T leases from another person or entity.

AT&T does not, in the ordinary course of business, separately track, on alicense-by-
license basis, the deployment of UMTS, HSPA and HSPA+, which are related technologies.
Accordingly, Attachment 2 uses“UMTS’ to indicate where any of those technologies may be

deployed.
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W(CS licenses are not suitable for mobile broadband service at thistime, and AT&T is
aware of no other licensees deploying a mobile broadband system in this service. WCS licenses
thus are not included in response to this Request No. 2.

With respect to future plans for technology format, AT& T will be using its AWS and
700 MHz licenses to deploy its LTE network. As described in Request No. 13, AT&T aso has
submitted to the 3GPP standards organization a request for a specification that will permit AT& T
to bond the Qualcomm Spectrum with 1900 MHz spectrum on its LTE network. AT&T'S
cellular and PCS licenses will continue to support GSM well into this decade and
UMTS/HSPA/HSPA+ even longer.

AT&T does not, in the ordinary course of business, track spectrum utilization on a
license-by-license basis. However, Attachment 2.j lists, on acell site-by-cell site basis,
identified by “USID” number, how AT&T’s cellular and PCS spectrum is allocated between
GSM and UMTS/HSPA/HSPA+ services from January 2009 through March 2011.

Attachment 2.j.1 has data for 2009, Attachment 2.j.2 has data for 2010, and Attachment 2.j.3 has

datafor 2011.
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3. REQUEST:

On Page 13 of the Public Interest Statement, the Applicants statethat “AT&T plans
to begin LTE deployment in the middle of thisyear over its 700 MHz and AWS
spectrum, which it expects largely to complete by the end of 2013.”

i. For all CMAs, discussin detail (on a CMA by CMA basis) these baseline
AT&T plans, capacity needs, and timeframe for deploying an L TE network,
marketing any relevant services and products, and making changesto any
service and pricing plans (with the corresponding pricing assumptions) (i.e.,
absent both the Proposed Transaction and the proposed AT& T/Deutsche
Telekom-T-Mobile merger). Discuss, in detail, how and to what extent the
Proposed Transaction would affect these plans, capacity needs, and
timeframes, separately assuming that the proposed AT& T/Deutsche
Telekom-T-Mobile merger hasbeen approved and assuming that the
proposed AT & T/Deutsche Telekom-T-M obile merger has not been
approved. Provideall strategic plans, policies, analyses, reports and
presentations prepared on or after January 1, 2007, discussing these issues.

RESPONSE:

AT&T s pre-merger plan for LTE deployment, affirmed in January 2011, was to cover
approximately 80 percent of the U.S. population. With the AT& T/Deutsche Telekom-T-Mobile
USA merger, AT& T will have the scale, spectrum and other resources to expand LTE
deployment to approximately 97 percent of the U.S. population. In Attachment 3.i.1, AT&T has
provided an Excel file“AT&T LTE Deployment” setting forth AT& T’ s pre-merger planned roll-
out of LTE service by each CMA and by state and county (including the District of Columbia
and each municipality within Puerto Rico) aswell as AT& T’ s proposed L TE coverage with the

T-Mobile USA merger.

1 IBedin Confidential Information]

[End Confidential Information] The information presented in this chart is subject to future
devel opments based on a range of factors such as zoning, equipment availability, capital
budgeting, etc.
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[Begin Confidential I nfor mation]

[End Confidential Information] But, AT&T expects such build to be completed
within six years of closing.

Because the 700 MHz spectrum that would be acquired in the Proposed Transaction is
unpaired and must be bonded with blocks of existing spectrum to be used for LTE service, it can
be used only to augment downlink capacity in areas where AT& T already has spectrum.
Although there is benefit to augmented downlink capacity, the Qualcomm Spectrum, standing
alone, will not affect the footprint of AT& T’ s LTE deployment either with or without approval
of the AT& T/Deutsche Telekom- T-Mobile USA merger. Moreover, AT& T estimates that the
Qualcomm Spectrum will not be available for LTE use until late 2014 at the earliest. Absent the
AT&T/T-Mobile transaction, AT& T expects to deploy LTE to approximately 80% of the U.S.
population by the end of 2013 and has no current plans for any further LTE deployment.

[Begin Confidential Infor mation]
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[End Confidential Information] AT&T has provided an excel file with the
Corporate Strategy group’s most recent analysis in Attachment 3.i.2.

For LTE pricing, [Begin Highly Confidential Infor mation]

[End Highly Confidential Information]
The current marketing plan for LTE takes a three-stage approach. [Begin Highly

Confidential Information]

10
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[End Highly Confidential Infor mation].

Because, as noted above, the Qualcomm Spectrum does not affect AT& T’ s current
planned LTE footprint, the Proposed Transaction will not affect AT& T’ s current marketing or
pricing planning.

AT&T’ s planning regarding integration of T-Mobile USA is necessarily preliminary at
this stage; consequently, AT& T has no specific plans regarding marketing or pricing after the
completion of that acquisition and thus is unable to discuss what, if any, impact the Proposed
Transaction will have on those plans.

AT&T will provide additional plans, analyses and reports responsive to this request, if

any, at alater date.

Footnote continued from previous page

=wirel ess-networks-general |mk-att-wirel ess-networks; Press Release, AT&T Inc., AT&T to Rall
Out 4G LTE in Houston (May 25, 2011), available at http://www.att.com/gen/press-room?pid=
19874& cdvn=news& newsarticlei d=31955& mapcode=mk-att-wirel ess-networksjwirel ess;
PressRelease, AT&T Inc., AT&T to Roll Out 4G LTE in San Antonio (May 25, 2011),

available at http://www.att.com/gen/press-

room?pid=19877& cdvn=news& newsarticleid=31958& mapcode =wirel ess-networks-

general jwireless.

11
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REQUEST:

ii. For all CMASs, describein detail (on a CMA-by-CMA basis) the current and
projected uplink and downlink data usage by your current and projected customer
base, and the corresponding pricing assumptions, technologies and services
currently used or projected to be used through 2014. Provide projectionsfor the
baseline case (i.e., absent both the Proposed Transaction and the proposed
AT& T/Deutsche Telekom-T -Mobile merger), aswell astwo separate projections
showing the impact of the Proposed Transaction: (a) for circumstances as set forth
in the Proposed Transaction (i.e., absent any AT& T/Deutsche Telekom-T -Mobile

merger), and (b) for circumstancesthat assumethe AT& T/Deutsche Telekom-T-
Moaobile merger has been approved.

RESPONSE:

To the extent this sub-specification requests information about all mobile wireless
services, AT&T believesthat it is not relevant to the proposed transaction because the proposed
transaction is an acquisition of unpaired 700 MHz spectrum that only can be utilized with
existing spectrum* and will only be used for downlink and not uplink, and because AT&T plans
to utilize the spectrum acquired from Qualcomm to pair with spectrum AT& T usesfor itsLTE
network. It is possible that documents produced in response to Request No. 25 below contain
some information responsive to this request.

As discussed above in response to specification 3.i of thisrequest, [Begin Confidential

I nformation]

[End Confidential Information] AT&T has provided an Excel file with the Corporate Strategy

group’s most recent analysis in Attachment 3.i.2. As discussed further below in response to

* AT&T will acquire only 6 MHz of Lower 700 MHz D block spectrum nationwide. AT&T will
acquire Qualcomm’s Lower 700 MHz E block licensesin the New York, Los Angeles, San
Francisco, Boston, and Philadelphia Economic Areas, which will give AT&T atota of 12 MHz
of capacity in those areas.

12
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Request No. 10, AT& T’ s data traffic has increased over 8,000 percent from 2007 to 2010. These
trends are expected to continue. It has been AT& T’ s experience that customer usage increases as
faster data speeds are deployed. However, because AT& T isinthe early stagesof itsLTE
deployment and does not currently have any LTE customers, at present, AT& T does not have
information, on a CMA-by-CMA basis, regarding data usage by its current and projected LTE
customer base. Similarly, AT&T does not have information regarding projected data usage by
its current and projected L TE customer base taking into account the Proposed Transaction.

The T-Mobile USA acquisition will not change how AT&T plans to use the spectrum it
acquires through the Proposed Transaction to supplement downlink capacity. Once al the
necessary supplemental downlink specifications are established and network and customer
equipment isavailable, AT&T plans to utilize the Qualcomm Spectrum to support itsLTE
deployment, regardless of whether or not the T-Mobile USA transaction is consummated. The
larger LTE footprint resulting from the T-Mobile USA acquisition may allow AT&T to utilize
the Qualcomm Spectrum for supplemental downlink purposes in more areas, thus benefitting
more people. The Proposed Transaction, standing alone, will not expand AT& T’ s planned LTE

coverage now, or when the Qualcomm Spectrum ultimately becomes available for use.

13
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4.  REQUEST:

For all CMASs, discuss (on a CMA-by-CMA basis) AT& T'scurrent and projected
capacity and bandwidth requirementsfor maobile wireless services, corresponding
covered population, and corresponding pricing assumptions. Include the amount
and type of spectrum required by AT& T to provide current and projected relevant
services and servicesthat would usethe LTE network for AT& T'sretail
subscribers. Explain precisely why AT& T believesit is capacity constrained,
including how and wher e such asserted capacity constraints affect AT& T'scurrent
and projected ability to provide mobile wireless servicesto its customers, with any
relevant pricing assumptions. Provide current and projected information for the
baseline case (i.e., absent both the Proposed Transaction and the proposed

AT& T/Deutsche Telekom-T-Mobile merger), aswell as separ ate projections
showing the impact of the Proposed Transaction: (a) for circumstances as set forth
in the Proposed Transaction (i.e., absent any AT & T/Deutsche Telekom-T-M obile
mer ger), and (b) for circumstancesthat assumethe AT& T/Deutsche Telekom-T-
Moaobile merger has been approved.

RESPONSE:

As the Proposed Transaction is an acquisition of unpaired 700 MHz spectrum that only
can be utilized with existing spectrum, and in light of the fact that AT& T plansto utilize the
spectrum acquired from Qualcomm to pair with spectrum AT& T uses for its LTE network,
AT&T does not believe that questions regarding all mobile wireless services are relevant to the
issues currently before the Commission on the Proposed Transaction. AT&T isinthe early

stages of its LTE build-out. [Begin Confidential Infor mation]

[End

Confidential Information]

® AT&T does not maintain in the ordinary course of business records that show the amount of
spectrum required to provide mobile wireless services. Indeed, the amount of spectrum

“required” to provide service depends on a number of constantly shifting factors within each
Footnote continued on next page

14
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As discussed above, however, AT& T’ s Corporate Strategy group [Begin Confidential

I nfor mation]

[End Confidential Information] As described above, that information
isprovided in Attachment 3.i.2.

The T-Mobile USA acquisition will not change the purposes for which AT& T plansto
use the spectrum it will acquire through the Proposed Transaction. After the T-Mobile USA
acquisition is complete, AT& T may utilize the Qualcomm Spectrum to expand downlink
capacity for LTE services on the spectrum acquired from T-Mobile USA, but the spectrum from
the Proposed Transaction, standing alone, will not expand AT& T’ s footprint now, or when the

Qualcomm Spectrum becomes available for use.

5. REQUEST:

Explain (a) types of mobile wireless services and applications that would benefit
from use of a supplemental downlink; (b) how the use of supplemental downlink
technology can provide efficienciesin the provision of those mobile wir eless services,
and (c) any projected efficiencies that a supplemental downlink technology, when
combined with technology on paired spectrum, can bring in the provision of mobile
wireless services. Provideall strategic plans, policies, analyses, reports and
presentations discussing these issues.

RESPONSE:
Supplemental downlink technology will be used to bond the Lower D and E block

spectrum with AT& T’ s paired spectrum. The resulting additional downlink capacity will help

Footnote continued from previous page
market, including changesin actual and anticipated demand, subscriber profiles, the geographic
landscape, the number and height of buildings, technological advancements, and desired service
guality, among many others. Because AT& T isin the early stages of its LTE build-out, it would
be difficult in any event to quantify on a CMA-by-CMA basis the amount and tvoe of soectrum
“reauired” for LTE service. [Beain Confidential I nformationl

[End
Confidential Information]

15
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address the asymmetry of data flow that results from wireless broadband users currently
consuming more downlink than uplink capacity. Although thisratio is expected to change over
time, the additional capacity (when available) would help relieve downlink congestion for LTE
services. However, such technology and the unpaired spectrum that is the subject of this
transaction will not solve AT& T’ stotal spectrum and capacity needs.

There also will be an improvement in a customer’s experience with LTE service and
applications. For example, customers who use iPads and other tablets which will support this
capability or devices with large screens will notice improvementsin speed and performance of
high-resolution applications and download, and also may experience a more seamless video or
gaming experience. Customers will experience faster, more consistent, and morereliable LTE
download services, particularly during periods of peak use — thus permitting the downloading of
videos, files, and other servicesin aslittle as half thetime. (Actua customer experience will
depend on anumber of factors, including system peak throughput and capacity, where auser is
located, number of usersin the area, backhaul capacities, traffic characteristics of users,
customer device type and capabilities, local interference, mobility speed, and various factors
related to network build and terrain.)

A discussion of the efficiency gains from supplemental downlink requested in 5(b)-(c) is
set forth in the response to Request No. 6.

AT&T will provide plans, analyses and reports responsive to this request, if any, at alater

date.

16
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6. REQUEST
On page 17 of the Public Interest Statement, the Applicants statethat “the
Qualcomm Spectrum substantially will boost the capacity that otherwise would have
been available” Quantify how the acquisition of the spectrum assets will
substantially boost capacity, including the number of customers affected, speed of
uplink and downlink, and service quality: (a) for circumstances as set forth in the
Proposed Transaction (i.e., absent any AT& T/Deutsche Telekom-T-M obile merger),

and (b) for circumstancesthat assumethe AT& T/Deutsche Telekom-T-Mobile
mer ger has been approved.

RESPONSE:

The general characteristics and effects of the use of the supplemental downlink
technology that the Applicants propose are clear. Because data downlink traffic far exceeds data
uplink traffic in today’ s subscriber usage profile on mobile networks at this time, amajor
constraint on spectrum utility and capacity arises from the limitations on downlink capacity and
the demands placed on the half of the paired spectrum used for downlinks. That is precisely the
constraint that asymmetrical carrier aggregation (i.e., supplemental downlink) addresses, and it
does so by increasing the available downlink spectrum in a particular affected service area, with
increased bandwidth producing increases in capacity over that available in the absence of the use
of this carrier aggregation technique. The increased downlink spectrum permits efficiencies
gains. In particular, the broader block of spectrum permits more efficient handling of bursty
traffic. Thiseffectively increases the utilization efficiency and capacity of both the initial
downlink spectrum and the supplemental downlink spectrum. There are limits, however, on the
ability to quantify in detail the particular operational characteristics of thistype of carrier
aggregation and how the supplemental downlink will function in particular operational settings.
For LTE Advanced, carriers that intend to use the technology are still engaged in standards-
setting and decision-making processes related to the particular operational characteristics of

aspects of the supplemental downlink technology, particularly as used in the particul ar

17
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configuration suitable for Applicants. Moreover, the additional capacity using spectrum bonding
technology will not solve acarrier’s spectrum constraints if consumer demand for services and
applications exceeds the capacity of the additional spectrum. And, carriers may need additional
paired spectrum with uplink capability to address the expected increase in uplink traffic in the
future.

Tests and simulations of the supplemental downlink technology do, however, provide a
sound basis to address the quantification of the boost in capacity that the technology can be
anticipated to achieve. Asto speed of downlink and related capacity increases, materias
prepared by Qualcomm provide quantifications under the particular simulation assumptions
chosen of increases in burst datarates.® Qualcomm’s material's also address the number of
customers that will be affected by the use of supplemental downlink technology.’

The overall real-world gains are dependent on the amount of spectrum in the original
downlink, the amount of spectrum in the supplemental downlink, the specific nature of the
application traffic, and the scheduling algorithms in the LTE network equipment. AT& T will be
highly motivated to create the best possible combinations and highest possible efficienciesin all
regions based on the overall available spectrum. This quantification applies for both the scenario
that anticipates amerger between AT& T- T-Mobile USA and the scenario which does not.

Finally, service quality would increase as aresult of the use of supplementa downlink

technology. Customers will experience areduction in latency as the system becomes more

® See Qualcomm, Supplemental Downlink Demo for FCC, May 11, 2011 (“SDL Demo”)
(Attachment 6-1); LTE Carrier Aggregation Performance for AT&T, Oct. 3, 2010 (“LTE CA”)
(Attachment 6-2).

" See SDL Demo, at 3.

18
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loaded and delay increases.® This positive effect on customer service would generally be
independent of the AT& T— T-Mobile USA merger.

Again, theindications of quantifications set out above are based on particular scenarios
and technical assumptions. The increases in performance will vary depending on the relationship
between the size of the channels used for downlink and uplink compared to the size of the
channel used for supplemental downlink.

In short, the supplemental downlink technology will permit AT&T to increase the
downlink capacity on the LTE network by bonding the underutilized Qualcomm Spectrum. Asa
result, AT&T will be able to support more customers than it could have otherwise with some
improvements in a customer’ s mobile wireless experience. But such technology and the
unpaired spectrum that AT& T will acquire will not solve AT& T’ stotal capacity and spectrum
needs.

1. REQUEST:
Provide all strategic plans, policies, analyses, reports and presentations, from

January 1, 2007 to the present, discussing possible constraintsin capacity or in
increasing capacity to serve current and potential future customers, including:

I Acquisition of new spectrum;

ii. Plansto increase network capacity using existing spectrum;
iii. Alternative solutionsto spectrum constraint problems;
V. Repurposing spectrum; and

V. Constraints other than spectrum (e.g., backhaul).

8eLTECA, a 7.
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RESPONSE:

AT&T will provide strategic plans, analyses and reports responsive to this request, if any,

at alater date.

8. REQUEST:

On page 14 of the Public Interest Statement, the Applicants statethat the
Qualcomm spectrum would enable AT& T to add " substantial capacity onitsLTE
network,” and " provide a morerobust and competitive service." Explain in detail
and provide all documentsthat discuss why the expanded capacity made possible by
the supplemental downlink technology would be needed for AT& T to providea
mor e robust and competitive service. Theinformation in responseto this question
should be provided separately for the following circumstances: (a) for circumstances
as set forth in the Proposed Transaction (i.e., absent any AT& T/Deutsche Telekom-
T-Mobilemerger), and (b) for circumstances that assume the AT & T/Deutsche
Telekom-T-Mobile merger has been approved.

RESPONSE:

a. The Proposed Transaction will enable AT& T to expand capacity to provide services
over the LTE network by late 2014 at the earliest. As discussed in the Public Interest Statement,®
AT&T faces significant capacity constraints due to consumers exploding demand for wireless
broadband services. In order to stay competitive, AT& T must expand capacity to address this
demand. Consumers demand for wireless broadband servicesis currently asymmetrical,
because users most often require more downlink than uplink capacity for the consumption of
video and other data-heavy media content.® The Proposed Transaction helps AT&T to address
the asymmetry by expanding AT&T's LTE downlink capacity. However, the unpaired spectrum

that is the subject of this transaction will not solve AT& T’ stotal spectrum and capacity needs.

% In the Matter of Applications of AT& T Mobility Spectrum LLC and Qual comm Incorporated for
Consent to the Assignment of Licenses and Authorizations, WT Dkt No. 11-18, Public Interest
Statement, at 14 (Jan. 13, 2011) (“Public Interest Statement”).

191d. at 14-15.
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In light of the asymmetrical consumer demand for wireless broadband services, AT&T
will bond existing spectrum with the Qualcomm Spectrum to expand its LTE downlink capacity.
As discussed in the declaration of Kristin Rinne:

Supplemental downlink technology will alow AT&T to use
Qualcomm’ s unpaired 700 MHz spectrum in conjunction with
AT& T’ s paired spectrum, thereby permitting substantial capacity
gains. The technology facilitates the bonding of non-contiguous
spectrum onto a single wider channel, which permits carriers to
address the asymmetry of data flows between downlink and uplink
channels. That asymmetry exists because wireless broadband users
most often require far more downlink than uplink capacity. Such
asymmetric flow results, for example, from the consumption of

video and other data-heavy media content with mostly one-sided
data flows.™

The proposed transaction will help AT&T to handle the increasing demands of
consumers downloading large amounts of data and utilizing data-intensive applications and
services on its LTE network.*® However, while helping to aleviate the demands that will be
placed on AT& T’ s network, the technology will not resolve AT& T’ s current and growing need
for additional capacity and spectrum.

b. Asnoted above, AT& T’ s acquisition of T-Mobile USA will not change the purposes
for which the Qualcomm Spectrum will be used. AT& T does anticipate, however, that it may be
able to pair the Qualcomm 700 MHz spectrum it will acquire through the Proposed Transaction
with spectrum it acquires through the acquisition of T-Mobile USA. Thus, the Proposed
Transaction will add capacity and enhance network performance in areaswhere AT& T already

has spectrum, including spectrum that it may acquire from T-Mobile USA. Asdiscussed above

! In the Matter of Applications of AT& T Mobility Spectrum LLC and Qual comm I ncorporated
for Consent to the Assignment of Licenses and Authorizations, WT Dkt No. 11-18, Declaration
of Kristin S. Rinne, 6 (Jan. 13, 2011) (“Rinne Decl.”).

12 public Interest Statement at 17.
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in response to specification 3(ii), the larger LTE footprint resulting from the T-Mobile USA
acquisition may enable AT& T to deploy amore robust LTE product in more areas. The two
transactions are not substitutes, but are complementary. While the two transactions are distinctly
different and serve different purposes, the Qualcomm Spectrum can be used in the future to
expand downlink capacity on spectrum that AT& T currently has or that AT& T acquires from T-
Mobile USA. However, the acquisition of the Qualcomm Spectrum will not resolve AT&T's
current or future capacity needs. AT&T will be gaining only 6 MHz of unpaired spectrum in
most of the country, and even where it obtains 12 MHz, the spectrum will be unpaired and
limited for downlink capacity.
AT&T will provide documents responsive to this request, if any, at alater date.
0. REQUEST
On pages 6-7 of the Rinne Declaration, it statesthat “[t]he addition of the
Qualcomm Spectrum to the L TE network will result in trunking efficiency gains
and higher downlink peak speeds, a significant increase in throughput, and lower
latenciesin the network.” Provideall strategic plans, policies, analyses, reports,
and presentations, including any feasibility studies, that discusstrunking aswell as
other efficiency gains, higher downlink peak speeds, increased throughput, and
lower latenciesthat may result from this supplemental downlink capacity for
different user applications. Provide aswell detailed estimates of the magnitude of

increasesin all efficiencies, including spectrum efficiency, that may result from the
use of Qualcomm’s spectrum to provide AT& T with supplemental downlink

capacity.
RESPONSE:

The term “trunking efficiency gains’ isintended to capture the various efficiencies that
will be realized as aresult of the increased performance on downlink channels, including
increases in downlink peak speeds, lower latency, and increased user throughput. An estimate of

the magnitude of these efficienciesis set forth in the response to Request No. 6.
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AT&T will provide plans, analyses and reports responsive to this request, if any, at alater
date.

10. REQUEST:

On page 15 of the Public Interest Statement, the Applicants statethat “AT& T and
likely other carrierswill make significant use of supplemental downlink technology
asthey striveto meet consumers seemingly ever-growing appetite for wireless
broadband services.” In support of thisassertion, on pages 2-3 of her Declaration,
Dr. Rinne notes an expectation that AT& T and other providersin the United States
and around theworld, will turn to supplemental downlink “asthey attempt to
efficiently manage their spectrum to help meet consumers’' increasing demand for
wireless broadband services.” Explain in detail the basisfor these statements.

| dentify the other U.S. providers and define “wireless broadband services’ as used
by Ms. Rinnein this context. Provide all documents discussing thisissue, including
documentsthat discuss Ms. Rinne's expectation that other providersin the U.S. and
around the world will use supplemental downlink technology.

RESPONSE:

“Wireless broadband services’ is used in the Declaration to refer generally to services
provided through wireless mobile communications devices over wireless technol ogies.

The basis for the Declaration’ s statements concerning carriers “attempt[s] to efficiently
manage their spectrum to meet increasing demands for wireless broadband services’ are
reflected in the Commission’s and individual Commissioners own statements regarding
increasing demands placed on spectrum and the resulting need for carriers to address spectrum
exhaustion and capacity limitations.** Datatraffic on AT& T's mobile network, driven in part by

iPhone usage, is up 8,000 percent over the past four years, and by 2015, it is expected to be eight

13 See, e.9., See FCC, Connecting America: The National Broadband Plan, Ch. 5 (2010)
(“NBP”), avalable at http://www.broadband.gov/download-plan/; Julius Genachowski,
Chairman, FCC, Remarks at NAB Show 2010 (April 13, 2010), available at http://hraunfoss.fcc.
gov/edocspublic/attachmatch/DOC-297469A 1. pdf; Julius Genachowski, Chairman, FCC,
Prepared Remarks at the 2011 International Consumers Electronics Show (Jan. 7, 2011),
available at http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-303984A 1. pdf.
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to 10 times what it was in 2010.%* Verizon Wireless saysiit, too, has recently experienced
substantial data growth in its network. According to Cisco, North American wireless networks
carried approximately 17 petabytes per month in 2009. “By 2014, Cisco predicts wireless
networks in North Americawill carry some 740 petabytes per month, a greater than 40-fold
increase. Other industry analysts forecast |arge proportional increases.”*® The Nationa
Broadband Plan indicates that these trends will be reinforced by “increased adoption of Internet-
connected mobile computing devices and increased data consumption per device,” aswell as“a
huge increase in machine-based wirel ess broadband communications’ and “[t]he rollout of
advanced 4G networks’ that will “increase the range of applications and devices that can benefit
from mobile broadband connectivity ...."** Paralleling the Declaration, the Plan indicated that
“[i]n the absence of sufficient spectrum, network providers must turn to costly alternatives ...."*
The same need to manage spectrum constraint by carriers underlays the Plan’ s recommendations
for repositioning spectrum or making additional spectrum available to support wireless mobile
broadband networks and services.

Carrier participation in the standards-setting process provides the basis for concluding
that it is“likely” that other carriers will turn to supplemental downlink technology and which
U.S. and global carriersthose are likely to be. Our response to Request No. 13 provides an

overview of the 3GPP specification process and the related RAN meetings that address this

technology and carrier aggregation. A wide variety of operators and vendors participate in this

4 Press Release, AT& T, AT& T To Acquire T-Mobile USA From Deutsche Telekom, (March
20, 2011) http://www.att.com/gen/press-room?pid=19358& cdvn=news& newsarticleid=
31703& mapcode=corporateffinancial .

> NBP at 76-77.
18 NBP at 77.
4.
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process and are devel oping scenarios and progressing work items related to their interest in, and
likely plans for, use of the carrier aggregation technology. Details on carrier activities related to
carrier aggregation in the context of the 3GPP processis set forth in the chart accompanying the
response to Request No. 13.

In addition, other sources indicate the breadth of wireless carrier focus on carrier
aggregation (also known as “ spectrum aggregation”). As one recent study indicated, “[a]s one of
the key technologies of LTE-Advanced, spectrum aggregation is attracting increasing attention
from Ericsson, NTT Docomo, ETRI, ChinaMobile, and so on.”*® There are other indications of
the extensive work undertaken by NTT DoCoMo."® Nokia Siemens and Agilent have also
demonstrated their commitment to devel oping equipment based upon carrier aggregation
technologies.

AT&T will provide documents responsive to this request, if any, at alater date.

8 Wei Wang, Zhaoyang Zhang & Aiping Huang, Macrothink Institute, Spectrum Aggregation:
Overview and Challenges, at 2, Network Protocols and Algorithms, Vol. 2, No. 1 (2010),
available at http://www.macrothink.org/journal/index.php/npa/article/viewFile/329/275.

19 See NTT DoCoMo, Carrier Aggregation Deployment Scenarios, Discussion Paper for 3GPP
TSG-RAN WG2 #68 (Vaencia, Spain, Jan. 18-22, 2010); James Middleton, DoCoMo Eyes Up
Blazing Speeds on LTE Advanced Trials, Telecoms.com (Feb. 7, 2011), available at
http://www.tel e coms.com/24433/docomo-eyes-up-bl azing-speeds-on-lte-advanced-trial/; see
also NTT DoCoMo, LTE-Advanced Key Technologies Implemented in DOCOMO'’ s
Experimental Equipment, available at www.ntt docomo.com/pr/files/20110207 Attachment
01.pdf (showing NTT DoCoMo carrier aggregation trial).

%0 See Press Release, Nokia Siemens Networks, L TE-Advanced “Carrier Aggregation” on
Commercial Equipment aWorld First (Feb. 9, 2011), available at http://www.nokiasiemens
networks.com/news-events/press-room/press-rel eases/| te-advanced-carri er-aggregation-on-
commercial-equi pment-a-wor; Press Release, Agilent Technologies, Agilent Technologies
Introduces Industry's First LTE-Advanced Sgnal Generation, Analysis Solutions,
http://www.agilent.com/about/newsroom/ presrel/2011/02feb-em11015.html.
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REQUEST:

Page 4 of the Rinne Declar ation states, “ The Qualcomm Spectrum will enable
AT&T to expand capacity on itsL TE network nationwide. AT& T will acquirethe
Lower 700 MHz D and E Blocksin major metropolitan areas— New York, Boston,
Philadelphia, Los Angelesand San Francisco. ... AT& T will be ableto expand the
L TE downlink capacity in such areas by as much as an additional 10 MHz, with the
remaining 2 MHz available asguard band.” On page5, the Rinne Declaration
further states, “[i]n areas where Qualcomm holds only L ower 700 MHz D Block
gpectrum, AT& T will useup to 5 MHz of the spectrum to expand itsLTE downlink
capacity, with theremaining 1 MHz available asa guard band.” Explain these
statementsin detail and provide all documents discussing thisissue.

RESPONSE:

The Lower 700 MHz D and E blocks each contain 6 MHz of spectrum. In areas where

AT&T will acquire both the Lower 700 MHz D and E blocks, AT& T will have 12 MHz of D/E

block spectrum. Thiswill permit AT&T to create anomina 10 MHz channel for LTE downlink

where it holds both the Lower D and E block, and anomina 5 MHz channel where it holds only

the D block. AT&T has not yet decided on the size of the guard band it will deploy. [Begin

Highly Confidential]

[End

Highly Confidential].

AT&T will provide documents responsive to this request, if any, at alater date.
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Aspart of theresponse, addressthe following:

i. How AT&T plansto mitigate base station-to-base station interference
from downlink Lower 700 MHz D or D and E Block transmissionsto its
own uplink transmissionsin the Lower 700 MHz B and/or C Blocks.
Address separately situationsin which AT& T would hold only the D
Block license and situationsin which AT& T would hold both D and E
Block licenses. Describethefollowing:

a.

RESPONSE:

The extent to which AT& T'sB and C Block base stationsand D and
E Block base stationswill be operating on different tower gbuildings
in the same geographic area or co-located at the same

tower gbuildings.

For i.a above, calculations of the amount of isolation (in decibels -
dB) required between base stations or other network equipment
transmitting on the D or D and E Blocksand AT& T base stations or
other network equipment receiving on the B and/or C Blocks.

These calculations should include analyses of interference from out-
of-band emissions, in-band blocking, and inter modulation, as well as
a determination of the dominant interference mechanism, along

with any other relevant data.

Deployment practicesthat will achieve therequired isolation,
including required vertical, horizontal, and angular separation of
antennas and other network equipment, filter performance on the B
and C Blocksreceve channels (at the base stations and other
network equipment), level of reduction of out-of-band emissions
from transmissionsin the Lower 700 MHz D or D and E Blocks, and
any other factorsthat may contribute to the required isolation.

Any associated perfor mance degradation, limitations, affects on
capacity and/or additional costsrelated to the above solutions.

AT&T iscontinuing to explore options to mitigate potential base station-to-base station

interference, but it has not yet devel oped a plan to address such interference in situations where

AT&T would hold the D block license or the D and E block licenses. Such plan will depend on

the supplemental downlink specifications that are established for the bonding of the Qualcomm

Spectrum with AT& T’ s spectrum. In the response to Request No. 13, AT& T notes that the

supplemental downlink standard that will permit it to bond the D and E blocks with its 1900
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MHz spectrum will not be released until December 2012, and specifications for AWS and 850
MHz will follow that. Also, the actual base station equipment that will accommodate these
spectrum bands is yet to be developed. AT& T has initiated discussions with vendors regarding
potential D and E block base station designs, but AT& T has not yet designed its D and D/E
block base stations.

AT&T notes that the solution to potential interference from D and/or E block
transmissions will not be a simple matter of |ocating base stations on different buildings or
towers. In some cases, it may be better to have two base stations co-located on the same tower if
they are sufficiently separated than having them on separate buildings, e.g., when D and/or E
block antennas are pointing towards a B and/or C block base station across the street. Thus, the
solution may vary, depending on the circumstances.

Because the D and E block standards and equipment are not yet in place, AT&T has not
yet calculated the amount of isolation required between base stations on the D and D/E blocks
and base stations on the B and/or C blocks, or established deployment practices. Similarly,
AT&T has not yet conducted site planning to determine the extent to which AT&T'sB and C
block stations and D and E block stations will operate on different or the same towers or
buildings. Because AT& T does not yet have plans to address the potentia interference between
base stations, it cannot cal culate any performance degradation, limitations, effects on capacity, or

other costs, if any, that will be attributable to its plans.
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ii. How AT& T’ sdeployment of Lower 700 MHz D Block or D and E Block
base stations will affect base station deployments by other licenseesin the
Lower 700 MHz A, B, and C Blocks. Describethefollowing:

a.

The extent to which deployments by other licenseesin the A, B, or C
Blockswill need to be co-located on the same tower s/buildings with,
or on locationsin thevicinity of, AT& T’sLower 700 MHzD or D
and E Block base stations. Include descriptionsof (1) how AT&T’s
deployment in the D or D and E Blockswill affect future
deploymentsin the A, B, or C Blocks by other licensees, and (2) how
existing deployments by other licenseeswill affect AT&T’s
deployment in the D or D and E Blocks. Describein detail how
AT&T will coordinateits D or E Block base station deployment with
other Lower 700 MHz licenseesin both of these cases, and describe
any assumptionsthat AT& T ismaking about the technology,
topology, or other characteristics of these deployments.

Any differences between the required base station isolation, or
methodology to achieveit, asdescribed in i.b and i.c above when
considering interferenceto other Lower 700 MHz licensees.

Any associated perfor mance degradation, limitations, affects on
capacity, and/or additional costsrelated to the above solutions.

As noted above in response to Request No. 11.i, AT&T is continuing to explore options

to mitigate base station-to-base station interference, but has not yet devel oped a plan to address

such interferencein situations where AT& T would hold the D block license or the D and E block

licenses. Thus, AT&T isnot yet ableto: (@) identify the extent to which deployments by other

licenseesin the A, B, or C blocks will need to be co-located on the same towers/buildings with,

or on locationsin the vicinity of, AT&T’s Lower 700 MHz D or D and E Block base stations, (b)

describe the differences, if any, between the required base station isolation described in Request

No. 11.i when considering interference to other Lower 700 MHz licensees, or (c) describe any

associated performance degradation, limitations, effects on capacity, and/or additional costs, if

any, related to AT& T’ s plans.
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AT& T’ sdeployment of D and E block base stations should have little effect on future
deployments of A, B, and C block base stationsby AT&T or any other licensee. AT&T holds
licenses for Lower 700 MHz B and C blocks, and, thus, has every incentive to mitigate
interference from its D and E block base stations to other Lower 700 MHz base stations. AT&T
expects that future deployments by A, B, and C licensees will use receiver input filtering similar
towhat AT&T will usefor its Lower B or C block deployments, as a matter of good engineering
practice.

AT&T aso does not anticipate that its deployment of the D and D/E block base stations
will impact existing deployments by other licensees. These licensees presumably already have
designed their systems to address the interference from FLO-TV’ s higher-powered operations.
As noted in Paragraph 18 of the Rinne Declaration, AT& T’ s base stations will operate at power
levels much lower than those permitted under the Commission’ s rules for broadcast-type
services. This substantial reduction in transmission power will mitigate interference with other
Lower 700 MHz blocks.

In the event there are interference issues with other 700 MHz licensees, AT&T has not
developed plans for how it will coordinateits D or E block base station deployment with current
700 MHz licensees or with future deployments by such licensees. However, AT&T will dosoin
accordance with FCC regulations,?* and may consider the options for voluntary coordination set

forth by the Commission? and standard wireless industry practices for interference coordination.

2l S0 47 C.F.R. § 27.64.

%2 Inre Reallocation & Serv. Rules for the 698-746 MHz Spectrum Band (Television Channels
52-59), Report and Order, 17 FCC Rcd. 1022, 1065-66 11 106, 110 and App. D 1 3 (2002)
(declining to impose mandatory coordination on Lower 700 MHz licensees, but encouraging
licensees to coordinate voluntarily and use means such as selective vertical antenna patterns,
tilting antennas, improved filtering, and avoiding the use of spectrum at the edge of their
authorized blocks).
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iii. How AT&T plansto mitigate and/or otherwise address the possibility of
mobile-to-mobileinterferenceto user devices utilizing the Lower 700
MHzD or D and E Block transmissions on the Lower 700 MHz A, B, and
C Blocks Describethefollowing:

a. Theminimum required isolation (in dBs) and corresponding
separ ation distance between mobile devicesreceiving on the L ower
700 MHz D or D and E Block and those transmitting on the A, B, or
C Blocksto ensureinterference-free reception of supplemental
downlink transmissions.

b.  Any differences between how AT& T might mitigate the effects of
interference caused by their own Band 17 devices versusthat caused
by Band 12 or Band 17 devices developed and deployed by other
L ower 700 MHz licensees.

c. Any effectson cost and any possible limitations (e.g., capacity,
per formance, commer cial availability, etc.) on Lower 70 MHz user
devices, including those operating in the Lower 700 MHz D or D and
E Blocks, aswell asthose operating in Band 12 or Band 17.

RESPONSE:

The minimum isolation and separation distance that will be required in devicesis an issue
that handset manufacturers will address. While AT& T consults with handset manufacturers,
AT&T will not manufacture the equipment. It isAT& T’ sunderstanding that the design
specifications for devices incorporating the Lower D and E blocks have not yet been established
by manufacturers. In Paragraph 8 of her Declaration, Ms. Rinne stated that she did not expect
such equipment to be ready for consumers until late 2014, at the earliest. Thus, at thistime,
AT&T does not know the minimum isolation and corresponding separation distance that is
required for mobile devices receiving on the Lower 700 MHz D or D and E block and those
transmitting on the A, B or C blocks.

AT&T does not expect that the inclusion of the Lower D and E blocks into its mobile

devices will cause any additional mobile-to-mobile interference for the simple reason that those

blocks will be used only for downlink. Further, as Ms. Rinne noted in her Declaration, AT& T
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has no plans to bond the D and E blocks with the B and C blocks using supplemental downlink
because such combination would create an unacceptable level of self-interference within adevice

if those spectrum bands are used simultaneously. [Begin Confidential]

[End Confidential]

As noted above, mobile devices incorporating the Lower D and E blocks have not been
designed and developed. Thus, AT&T cannot now state with any certainty any effects of
mobile-to-mobile interference on costs, or possible limitations on Lower 700 MHz devices.
AT&T notes as ageneral matter that the incorporation of the D and E blocks into its devices will
require modifications to a mobile device, including, for example, the installation of afilter, but it
is premature to determine the cost of such device modifications until such devices are designed
and ready to manufacture. Similarly, other carriers Band 12 and Band 17 devices may interfere
with the D and E blocks. It is possible the interference may impact performance, such asthe
speed of a customer’s connection, but the extent of such an impact is mere speculation at this
point since devices incorporating the D and E blocks have not yet been designed and tested.

AT&T will provide documents responsive to this request, if any, at alater date.
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12. REQUEST:

Explain and provide all documents discussing the effect of the Proposed Transaction
on interoperability of deviceswithin the 700 MHz band and across other bands,
including AWS, cellular, PCS, and Lower 700 MHz B and C Block spectrum. What
combinations of spectrum bands do the Applicants anticipate being included in the
design of mobile devices going forward, in light of or absent the Proposed
Transaction?

RESPONSE:

AT&T' sLTE servicewill use Lower 700 MHz B and C Block (Band 17) and AWS
spectrum. In addition to adding Band 17 and AWS, AT&T will also add the Lower 700 MHz D
and E Blocksto its devices after closing this transaction and once standards have been adopted
and equipment and devices have been developed. AT& T’ s mobile devices will also interoperate
on the following bands and technologies: 850 MHz cellular and 1900 MHz PCS bands
domestically and the 900 and 1800 MHz GSM/EDGE bands and the 2100 MHz UMTS band for
global roaming.

AT&T has no plans to use other bands, including the Upper 700 MHz band and the
Lower 700 MHz A block. From timeto time, AT&T will investigate bands used in other
countries for international roaming purposes, but AT& T has no current plans to use any such
bands. This transaction has no effect on those plans.

AT&T will provide documents responsive to this request, if any, at alater date.

13. REQUEST:

On pagei of the Public Interest Statement, the Applicants statethat AT& T “plans

to promptly bond the Qualcomm Spectrum with paired spectrum initsLTE

network as soon asthe standards and equipment utilizing innovative supplemental

downlink technology are available, which AT& T expectsto occur by 2014.”

Further, page 3 of the Rinne Declaration estimatesthat “AT& T would be ableto

deploy handsets and equipment incor por ating the Qualcomm Spectrum as early as

2014

I Discussin detail how the standards and equipment referenced in the

statements above will be developed through 2014. In particular,
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identify each stage of the processfor developing standardsfor this
equipment, manufacturing this equipment, testing this equipment and
making it available for commercial use.

ii.  Provide specific status and official target dates developed by the
3GPP and other standards organization on the completion of related
standardsto achieve spectrum aggr egation and the frequency band
specificationsfor LTE using the 700 MHz and AW S bands aswell as
other spectrum scenarios mentioned in the Public I nterest Statement
and the declarations.

RESPONSE:

AT&T currently estimates that handsets and equipment incorporating the Qualcomm
Spectrum will be available in the 2014-2015 time frame. AT& T describes below the standards
that must be released before equipment is manufactured; the timeline for the design and
manufacture of equipment; and the timeline for AT&T to test, certify and begin to deploy the
equipment to its customers.

Based on information available at the time we prepared thisfiling, AT& T understands
that the basic LTE technical specifications necessary for supplemental downlink are expected to
be completed in June of this year with the completion of 3GPP LTE Release 10. The next
release (Release 11) will address supplemental downlink in specific band combinations.

AT&T isone of anumber of carriers that have requested a specification as part of
Release 11. Specifically, with respect to the Qualcomm Spectrum, AT& T has requested a
specification that will recognize the Qualcomm Spectrum as a new band class and permit the
bonding of that spectrum with AT&T’s 1900 MHz spectrum. Thisitem is being considered for
inclusion in Release 11 at the RAN Plenary meeting.

Due to the large number of carriers requesting specifications, the RAN working group
has to consider prioritization of work under the various scenarios. Thus, there is a chance that

not all requested specifications will be done by the same date. Additional operators might seek
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specifications during the current RAN Plenary. AT&T has requested a completion date of

March 2012 for the Qualcomm Spectrum/1900 MHz specification, and a completion date of June
2012 for the underlying protocol messaging testing of the specification. It is estimated that the
3GPP will release Release 11 in December 2012.

Located at Attachment 13 is a chart setting forth the estimated completion dates for other
band combinations pending before the RAN as of May 30th.

At thetime AT&T filed its Public Interest Statement, AT& T indicated it planned to bond
the Qualcomm Spectrum initially with AT&T's AWS spectrum, but that it also could bond the
spectrum with its 1900 MHz and 850 MHz spectrum. While AT&T is currently seeking a
specification for the Qualcomm Spectrum/1900 MHz combination, AT&T still currently plansto
obtain 3GPP specifications for the bonding of the Qualcomm Spectrum with the AWS and 850
MHz spectrum. After the filing of the Public Interest Statement and further refinement of its
LTE network planning, AT& T concluded that it would be better to bond the Qualcomm
Spectrum initially with its 1900 MHz spectrum since that spectrum would be more widely
available throughout the LTE network footprint. Depending on available capacity and subscriber
migration in amarket as well asthe availability of compatible hardware, software, and devices,
AT&T may be ableto clear aportion of its 850 MHz spectrum in amarket for LTE in later
deployment stages.

AT&T currently estimates that handset and base station manufacturers will commence
product development upon the release of the Qualcomm/1900 MHz specification in December
2012, and that they will make equipment available for AT&T to test and certify roughly 18
months later -- or by mid-2014. AT& T estimates that it will take it approximately six months —

or until the end of 2014 — to test and certify the new equipment. During this six-month period,

35



REDACTED - FOR PUBLIC INSPECTION

handsets and base station equipment will first be tested independently in the lab using test
equipment emulators and other methods to simulate the respective other end of thelink. In
paralel with that activity, modifications can be made to the network, primarily to the base station
equipment, which will consist of software updates and possibly some hardware modifications.
When the lab testing and network modifications are complete, then actual network testing can
commence with the actual base station equipment communicating over the air with actual
handsets. Such testing will include making sure AT& T’ s network is compatible with the various
new handsets incorporating the new spectrum blocks. Thus, AT& T estimates that it will begin to
roll the equipment to its customers by roughly the end of 2014 or the beginning of 2015.

Thistimeframe is dependent on actions beyond AT& T’ s control, including how quickly
the relevant 3GPP standards and specifications are released and how soon manufacturers make
equipment available.

14. REQUEST:

With reference to page 7 of the Public Interest Statement, regarding AT& T’ splans

to promote “full and efficient utilization of the Qualcomm Spectrum,” discussin

detail how thistransaction would affect AT& T’s service offerings and cover age and
capacity in rural aswell asurban and suburban areasfor both mobile and fixed
users. Providethedefinition of “urban,” “suburban,” and “rural” used in
answering this question.

RESPONSE:

Inthe AT& T/ T-Mobile USA proceeding, AT& T has committed to extend its
deployment of LTE service to over 97 percent of the U.S. population, including residents of
numerous rural and other smaller communities. In fact, a substantial number of the build-outs
will be in non-urban areas. Moreover, AT& T will use the same LTE technology throughout the

country, and, subject only to spectrum constraints, LTE subscribersin rural areas and small

communities will experience the same benefits as subscribersin urban areas.
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Similarly, AT&T has no current plans to deploy the Qualcomm Spectrum on the LTE
network in amanner that will result in services varying by geographic area. AT&T has no plans
for new services as aresult of the acquisition of the Qualcomm Spectrum, but customers will
experience an improvement in LTE service as described in Request No. 5. AT&T aso hasno
plans to use the Qualcomm Spectrum to expand its LTE coverage; the spectrum will be used to
expand capacity on AT& T’ sthen-existing LTE system. Thus, service or coverage will not
depend on whether the LTE network isin arural, urban or suburban area.

Similarly, AT&T will roll out the Qualcomm Spectrum first in those areas where it has
an immediate need for additional capacity. Such areas may bein arural, urban or suburban area.
AT&T describesin its response to Request No. 11 how the Qua comm Spectrum can be used to
expand LTE downlink capacity. AT& T’ s current plans for utilization of the spectrum are not
dependent on whether the spectrum isin arural, urban or suburban area.

AT&T aso has no current plans to utilize the Qualcomm Spectrum for fixed mobile
services. However, how much spectrum is available and what AT& T can combineit withis
going to vary from geographic areato geographic area. Thus, while AT&T isnot currently
planning service differences, the capacity available in an area may impact, for example,
throughput speeds.

Because AT&T has no current plans that would distinguish its use of the Qualcomm
Spectrum on arural, urban or suburban basis, AT& T has not adopted definitions of “urban,”

“suburban” and “rural” for that purpose.
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15. REQUEST
On pagesii and iii of the Joint Opposition, the Applicants state that “this
transaction will stimulate competition, foster innovation, and advance the country’s
position globally by providing AT& T additional spectrum capacity to compete with
other carriersrolling out L TE mobile broadband services.” Explain this statement
in detail, by providing all documents discussing thisissue and by providing specifics
asto how thistransaction will stimulate competition among competing providers,
foster innovation, and advance the interests of the United States globally, as
compar ed with the circumstances absent the Proposed Transaction. Explain
separately any incremental impact of the Proposed Transaction assuming that the
proposed AT& T/Deutsche Telekom-T-M obile merger has been approved. Provide
all documentsdiscussing theseissues.

RESPONSE:

AsAT&T haspreviously explained, AT& T intends to bond the Qualcomm Spectrum
with paired spectrum in its LTE network as soon as the standards and equipment using
innovative supplemental downlink technology are available, which AT& T expects to occur no
earlier than late 2014. Once the LTE Advanced standards are completed, supplemental downlink
technology will permit the bonding of noncontiguous spectrum, including unpaired spectrum,
into asingle wider channel. Asaresult, AT&T will be able to add downlink capacity to handle
downloads on its LTE network by combining Qualcomm’s unpaired 700 MHz spectrum with
paired spectrum that AT& T will useto deploy LTE.

The use of supplemental downlink technology will improve AT& T’ s ability to
accommodate its customers’ asymmetrical use of broadband data services. Intoday’swireless
broadband environment, consumers download far more information than they upload. The faster
speeds of LTE networks are expected to make many data-intensive services more popular,
including streaming video, gaming, and cloud computing, and many of these services inherently
involve disproportionate data flows from the network to the consumer. For example, the growth
of higher resolution displays in wireless handhelds and tabl ets results in higher download traffic

to match the resolution of the display. Even many everyday wireless services, however, are
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characterized by this same asymmetry. A consumer using simple web browsing usually
downloads more information than he uploads. The same istrue of email — one person may
upload alarge attachment, but often multiple recipients will open and download that same
attachment. By adding the Qualcomm Spectrum to the LTE network, AT& T will be able to offer
faster peak download speeds and a more seamless experience for these services that require the
downloading of large amounts of data.

AT& T’ sacquisition of this spectrum for supplemental downlink uses will help increase
competition. AT&T will use the spectrum to increase the downlink capacity of its LTE network,
which will enable it to serve more customers and to provide better and faster services. The
ability to provide these benefits will help make AT& T astronger LTE competitor. Indeed, the
principa effect of the transaction is to increase the capacity of AT&T’'s LTE network, which will
permit AT&T to increase output —which is a pro-competitive outcome that should put
downward pressure on prices throughout the industry. The transaction does not affect the
spectrum holdings of any other wireless carrier, and as explained in AT& T’ s previous pleadings,
in no instance will the acquisition of the Qualcomm Spectrum alone cause AT& T to exceed the
Commission’s current spectrum screen. While this transaction will help make AT& T a stronger
competitor, AT& T’ s continuing ability to compete will depend on AT& T obtaining additional
capacity as consumer demand for data-rich applications and services grow. This transaction will
help in that regard, but it will not resolve AT& T’ s future capacity needs.

The transaction will also foster innovation. Innovation in the wireless industry isa
complex, interdependent process that depends, at its core, on networks that have sufficient
capacity to support new devices and services. Network operators compete to attract customers

by offering the best combinations of speed, reliability, coverage, devices, applications, prices,
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and packages, and they are constantly innovating to improve and upgrade their network
platforms. These network improvements enable the development and deployment of new, more
innovative devices and applications. As customers adopt new devices and applications, demand
for wireless service increases, thus spurring network operators to improve their networks even
further. This generates a“virtuous cycle’ of innovation, because improved networks spur yet
more improved devices and applications, which in turn spur yet more improved networks, and so
on. Without increased industry output, performance of wireless networks will suffer, slowing the
virtuous cycle. Theincreased efficiencies and outputs provided from AT& T’ s use of this
spectrum will stimulate the virtuous cycle.

AT&T plays animportant rolein that virtuous cycle of innovation. A major part of
AT& T’ sbusiness strategy isto be at the leading edge of wireless technology. AT&T Labsisa
world-class research institution with six labs in five states supporting 1,300 of the world’ s best
scientists and engineers. AT& T was awarded more than 1,000 patentsin 2010, and AT& T
ranked third on the Patent Board' s top 50 scorecard of technology leadersin the telecom and
communications industry — the only wireless service provider inthetop 10. AT&T also
mai ntai ns sophisticated testing and product devel opment and engineering centers, including
facilities established to promote collaboration with devel opers and manufacturers. Through
these initiatives and others, AT& T promotes innovation throughout the wireless ecosystem, and
AT&T’ s constant network improvements and broad efforts in research and collaborative
outreach are an important part of that innovative process.

Given AT& T’ srole in the innovative process, the transaction should foster additional
innovation by expanding the marketplace opportunities and incentives to devel op cutting-edge

LTE services. By adding supplemental downlink technologiesto AT& T’s network, AT& T will
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be able to accommodate data-intensive services more easily and consumers will enjoy better,
faster, and more seamless delivery of such services. This expanded capacity will increase
AT& T sincentives to engage in research and collaborative efforts with other innovators
throughout the ecosystem, because it can encourage the growth of such services with increased
confidence that it will have the network capacity necessary to handle such services. By the same
token, the increased downlink capacity on AT& T’ s network will increase incentives for device
makers and applications devel opers to design more innovative services that will run on such
networks — particularly more data-intensive services like streaming video, gaming, and cloud
computing. And, past experience confirms that innovative successes will spur other carriers,
device makers, and applications designers to redouble their efforts to respond with innovations
of their own —with consumers as the chief beneficiaries.

For many of the same reasons, the transaction will advance the country’ s position
globally. Qualcomm, a United States company, has developed an innovative supplemental
downlink technology. AT&T, aUnited States company, will be among the first to deploy it
commercialy, which isaboost to U.S. wireless |eadership.

By enhancing AT& T’ s ability to provide innovative services that require large downloads
of data, the transaction enhances AT& T ability to remain aleader in the wireless industry both as
astrong competitor and as an important driver of innovation. To the extent that the transaction
maintains or enhances AT& T’ sincentives to engage in proactive collaboration with other
innovators throughout the wirel ess ecosystem, that American-based |eadership will be felt
throughout the globe, as AT& T participates in international standards-setting bodies and
collaborates with international device makers and software designers that offer their products and

services across the world.
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Finally, the Proposed Transaction has the potential for an even more beneficial
incremental impact on competition and innovation if the AT& T’ s merger with T-Mobile USA is
approved. The two transactions are entirely complementary. ASAT&T has explained
elsewhere, the merger with T-Mobile USA will facilitate substantial increases in network
capacity that will allow the combined company to offer LTE services to an additional 55 million
customers. Accordingly, the merger with T-Mobile USA should increase the scope of
opportunities in which the Qualcomm Spectrum could potentially be bonded with AT&T'SLTE
spectrum, thus increasing the downlink capacity available to additional consumers. To the extent
that the Qualcomm Spectrum can used for supplemental downlink in additional markets, the
benefits to competition and innovation described above would be further enhanced. However,
the unpaired spectrum that is the subject of this transaction will not solve AT& T’ stotal spectrum
and capacity needs.

AT&T will provide documents responsive to this request, if any, at alater date.

16. REQUEST:

On page 6 of the Public Interest Statement, the Applicants state that “the market

has shown that the Lower 700 MHz D and E blocks cannot and will not be put to

full and efficient use as stand-alone one-way 6 MHz licenses.” On page 7 of the

Public Interest Statement, the Applicants statethat “thereisarisk that the

unpaired Lower 700 MHz D and E blockswill remain under-utilized unlessthey can

be used in conjunction with other paired spectrum to enhance broadband capacity.”

Provide all documents discussing how to make use of this spectrum and efforts by

standar d-setting or ganizations and equipment manufacturersto facilitate use,

including documents discussing the efforts of existing licensees of the Lower 700
MHz Band, including D and E block licensees.

RESPONSE:

AT&T will provide documents responsive to this request, if any, at alater date.
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REQUEST:

On page 30 of the Public Interest Statement, the Applicants assert that the market
for wireless servicesis* robustly competitive, and that this transaction will not
changethat,” and that thereis* no shortage of competition in advanced mobile
broadband services.” In particular, with regard to spectrum holdings, the
Applicants state on pages 30-33 that T-Mobile aswell asthe other two nationwide
providers— have “ sufficient spectrum to roll out 4G service.” The Applicants also
assert on page 31 that T-Mobile “holds 50.4 MHz of spectrum on a nationwide
average basis, which is proportionately morethan AT& T given that T-Mobile
supportsa consumer base dightly morethan onethird of thesizeof AT&T’s.” The
Applicants note aswell on page 33 that T-Mobile “ has announced plansto double
the speed of its4G network in order to bring speeds of up to 42 Mbpsto 140 million
people by the end of theyear.” In light of those assertions:

i.  Explain, and provide all documents discussing how much spectrum is
necessary to roll out competitive 4G services. Providethe definition of “4G”
used in answering this question.

ii.  Explain, and provide all documents discussing whether someor all of the
three other nationwide providers have the spectrum necessary to roll out
competitive 4G services and networksin the timeframe specified in the
Public Interest Statement. Provide thedefinition of “4G” used in answering
this question.

iii.  Provideall documents discussing the competitive significance of each
provider mentioned in your Public Interest Statement, on a provider-by-
provider basis.

Thisinformation should be provided separately (a) for the baseline case (i.e., absent
both the Proposed Transaction and the proposed AT& T/Deutsche Telekom-T-
Mobile merger), (b) for circumstances as set forth in the Proposed Transaction (i.e.,
absent any AT& T/Deutsche Telekom-T-Maobile merger), and (c) for circumstances
that assumethe AT& T/Deutsche Telekom-T-M obile merger has been approved.

RESPONSE:

Three technol ogies offering speeds significantly faster than 3G have been deployed in the

United States and labeled as 4G: LTE, WiMAX, and HSPA+ with enhanced backhaul. LTE and

WiIMAX will be competitive technologies for many yearsto come. HSPA+ is approaching the

end of its development cycle and will be overtaken by competing technologies. LTE, for

example, offers faster peak data speeds, greater spectra efficiency, and reduced latency.
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Spectrum requirements to roll out a competitive 4G offering depend on the size of a
carrier’ s customer base, relative data usage levels, and service quality expectations. AT&T --
with its large customer base, industry leading smartphone penetration and correspondingly heavy
data usage, and high service quality expectations -- has greater spectrum requirements than
carriers not similarly situated.

The Proposed Transaction and the AT& T/ T-Mobile USA transaction will not affect
Verizon'sor Sprint’s access to spectrum needed to roll out 4G offerings -- neither carrier was
using, or had any publicly announced plans to use, any of the spectrum involved in these
transactions for their 4G offerings. Both Verizon and Sprint are well positioned from a spectrum
standpoint to respond to the improved AT& T service offerings that will be enabled by these
transactions.

Verizon recently reaffirmed that it is “very happy in [its] current spectrum position.”*
AsVerizon's CEO has said, Verizon is “extremely confident” that it has the “spectrum position”
it needs. Verizon has a nationwide 22 MHz license in the Upper 700 MHz band, which will
permit it to provide LTE service with a10 MHz uplink and 10 MHz downlink.

Sprint, through its majority stake in Clearwire, has access to more spectrum (about
186 MHz)* than any other carrier -- including AT& T, even after the consummation of both this
transaction and the T-Mobile USA transaction. To quote Sprint’s CEO Dan Hesse, “When you

combine Sprint’s spectrum position with Clearwire' s spectrum position it put[s] usin the

23 Victor Godinez, Verizon Exec Weighs in on AT& T/T-Mobile Deal, Spectrum Shortage, Dallas
News (May 22, 2011) http://www.dallasnews.com/busi ness/technol ogy/headlines/20110522-
verizon-exec-wei ghs-in-on-attt-mobile-deal -spectrum-shortage.ece.

2 In re Implementation of Section 6002(b) of the Omnibus Budget Reconciliation Act of 1993,
Annua Report and Analysis of Competitive Market Conditions With Respect to Mobile
Wireless, Including Commercial Mobile Services, 25 FCC Rcd. 11,407, 11,568, 1 267, Table 26
(2010).
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strongest place for the future.”® As Clearwire says on its website, Clearwire has “more
spectrum than anyone.”® Clearwire s planning to deploy LTE in 40 MHz increments, with

20 MHz for the upload and 20 MHz for the download. Clearwire notes that thisis “twice the
size of other carriers’ and iswhy its “download speeds are so much faster than theirs.”*’ As
Clearwire explains. “It’'s like the number of lanes on a freeway. We have more lanes, which
means we can move more traffic at higher speeds.”?® Clearwire’s WiMAX deployment has been
similarly expansive. Making use of its “deep spectrum position”* Clearwire appears to deploy
between three and six 10 MHz channels, depending on the market.*® Clearwire describes its
WiMAX offering as “super-fast,”** and notes that its customer base has grown by 533% in the

|last year.#

AT&T will provide documents responsive to this request, if any, at alater date.

> Andrew Munchbach, Live from CTIA 2010's Day Two Keynote with Sprint CEO

Dan Hesse, BGR, http://www.bgr.com/2010/03/24/live-from-ctia-2010%E2%80%99s-day-one-
keynote-with-sprint%E2%80%99s-dan-hesse/ (Mar. 24, 2010).

2 Clearwire, Our Network, http://www.clearwire.com/company/our-network (last visited June 2,
2011).

2 Clearwire, 4G LTE Technology Trials, http://www.clearwire.com/company/featured-story
(last visited June 2, 2011).

2.

2 Clearwire, Our Company, http://www.clearwire.com/company/our-company (last visited June
2, 2011).

30 AT&T: T-Mobile's Spectrum Needed to Future-Proof 4G Networks, Sidecut Reports,
http://www.si decutreports.com/2011/03/22/att-t-mobil es-spectrum-needed-to-future-proof-4g-
networks/ (Mar. 22, 2011); Clearwire + T-Mobile?, Dailywireless.org,

http://www.dail ywirel ess.org/2010/09/02/clearwire-t-mobile/ (Sept. 2, 2010).

3L CLEAR, What is CLEAR?, http://www.clear.com/discover (last visited June 2, 2011).

% CLEAR, Hard Work Really Pays Off, CLEAR Blog, http://www.clear.com/blog/hard-work-
really-pays-off/ (May 4, 2011).
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18. REQUEST:

On pages 34-35 of the Public Interest Statement, the Applicants state that
MetroPCS has already launched 4G L TE servicein certain metropolitan areas, and
that LightSquared is expected to begin rollout of L TE services beginning later this
year. On page 35 of the Public Interest Statement, the Applicants state that “ other
regional providers have sufficient spectrum to provide mobile broadband services,”
and pages 35-38 specifically mention Cricket (a subsidiary of Leap Wireless), U.S.
Cedlular, nTelos, Allied Wireless Communications, Cellular South, and Cox. With
respect to those assertions, discussin detail, with respect to each of these providers,
how the provider would have sufficient spectrum to competewith AT& T in the
provision of these mobile wireless services. Thisinformation should be provided
separately (a) for circumstances as set forth in the Proposed Transaction (i.e.,
absent any AT& T/Deutsche Telekom-T-M obile merger); and (b) for circumstances
that assume the AT & T/Deutsche Telekom-T-M obile merger has been approved.

RESPONSE:

We discuss below how MetroPCS, LightSquared, Cricket, U.S. Cellular, nTelos, Allied
Wireless Communications, Cellular South and Cox have access to sufficient spectrum to
compete with AT&T in the provision of 4G LTE services. Neither the Proposed Transaction nor
the AT& T/ T-Mobile USA transaction will affect these carriers' access to spectrum -- none of
these carriers was using, or had any publicly announced plans to use, any of the spectrum
involved in either transaction for 4G LTE services.

MetroPCS says that it “introduced the first commercial 4G LTE service in the United
States” inits Las Vegas and Dallas/Ft. Worth markets in September 2010.** MetroPCS currently
offerswhat it describes as “[f]ull servicetalk and text, Web, email and multimedia at 4G speeds’
in the following markets: Atlanta, Boston, Dallas/Ft. Worth, Detroit, North Florida/Jacksonville,
Central Florida/Tampa and Orlando, South Florida, Las Vegas, Los Angeles/Bakersfield, New

Y ork, Philadelphia, Sacramento, and San Francisco.** MetroPCSis “deploying 4G LTE on PCS

3 MetroPCS Communications, Inc., Annual Report (Form 10-K) at 7 (Mar. 1, 2011).

*MetroPCS, Map of 4G LTE Coverage, http://www.metropcs.com/4g/coverage/ (last visited
June 2, 2011).
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and AWS spectrum.”** MetroPCS's current plan is “to reach approximately 100% coverage”
across its existing footprint for its 4G LTE by the end of 2011.% The size of MetroPCS s 4G
L TE deployment depends on the availability of spectrum and ranges up to 20 MHz, with
10 MHz for the uplink and 10 MHz for the downlink. MetroPCS describes its spectrum portfolio
asone of its “competitive strengths that distinguish[es] us from our principal wireless
competitors.”*’ MetroPCS supplements its own spectrum portfolio with a roaming arrangement
with Cricket. According to press reports, MetroPCS has been considering further strengthening
its spectrum portfolio by purchasing out of bankruptcy TerreStar, which has significant holdings
of MSS ATC spectrum.®

LightSquared is building a4G LTE network that will provide service for resale to others.
It is“currently conducting technical testing which will run through 2011.”% The CEO of
LightSquared said that the company “plans to offer wholesale nationwide 4G networks to
wireless phone service providers, game makers and many others” in the second half of 2011,%
and its “ customers are expected to launch services in the first half [of] 2012."** LightSquared

estimates that its nationwide network, consisting of 40,000 cellular base stations, “will cover

% MetroPCS Communications, Annual Report (Form 10-K) at 35 (Mar. 1, 2011).

3 MetroPCS, Bank of America Credit Conference, Nov. 17, 2010, at 16, available at
http://phx.corporate-ir.net/External .File?item=UGFyZW50SUQINDA3M]Y IfENoaWwxkSUQ
ONDE2N;j1zfFR5cGUIM Q==& t=1.

3" MetroPCS Communications, Annual Report (Form 10-K), at 6 (Mar. 1, 2011).

% Phil Goldstein, Report: MetroPCS interested in TerreStar’ s spectrum, Fierce Wireless, Dec.
16, 2010, http://www.fiercewirel ess.com/story/report-metropcs-interested-bankrupt-terrestars-
assets/2010-12-16.

% LightSquared, Nationwide L TE Broadband Network, http://www.lightsquared.com/what-we-
do/network/ (last visited June 1, 2011).

“0 CNBC.com, LightSquared Plans to Offer 4G Nationwide: CEO (Mar. 23, 2011),
http://www.cnbc.com/id/42229328.

L LightSquared, Nationwide L TE Broadband Network, http://www.lightsquared.com/what-we-
do/network/ (last visited June 1, 2011).
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92 percent of the U.S. population by 2015.”* LightSquared intends to use “terrestrial and
satellite technology” to ensure connectivity. LightSquared launched a satellitein

November 2010* and obtained FCC approval to use its satellite to provide wireless service in
January 2011.** Best Buy has signed a deal to become amobile virtual network operator on
LightSquared’s network.” LightSquared has entered 4G roaming agreements with Cellular
South,*® Cricket,*” and SI Wireless (a partnership of rural independent tel ephone companies).*®
LightSquared has “59 MHz of nationwide ubiquitous spectrum in an advantageous frequency
position.”* According to press reports, LightSquared and Sprint are close to entering into an

arrangement in which LightSquared would pay $2 billion a year for eight years for access to

2.
B d.

* Press Release, LightSquared, LightSquared Statement on the Federal Communications
Commission Conditional Waiver of the Ancillary Terrestrial Component (ATC) Integrated
Service Rule (Jan. 26, 2011), http://www.lightsguared.com/press-room/press-

rel eases/lightsquared- statement-on-the-federal -communi cati ons-commi ssion-conditional -wai ver-
of-the-ancillary-terrestrial -component-atc-integrated-service-rule/; CeciliaKang, FCC grants
LightSquared approval to use satellite airwaves for cell phones, Washington Post: Post Tech
(Jan. 26, 2011), http://voices.washingtonpost.com/posttech/2011/01/the federal
communications_com_9.html.

“5> Dan Jones, CTIA 2011: LightSquared Leaps Into Best Buy Dedl, Light Reading Mobile (Mar.
23, 2011), http://www.lightreading.com/document.asp?doc_id=205971.

“® Press Release, LightSquared, LightSquared and Cellular South Announce They Have Entered
Into a Bilateral Roaming Agreement (Apr. 20, 2011), http://www.lightsquared.com/press-
room/press-rel eases/li ghtsquared-and-cell ul ar-south-announce-they-have-entered-into-a-
bilateral-roaming-agreement/.

" Press Release, LightSquared, Cricket Enters into 4G Roaming Agreement with LightSquared
(Mar. 22, 2011), http://www.lightsquared.com/press-room/in-the-news/cricket-enters-into-4g-
roaming-agreement-with-lightsquared/.

“8 Press Release, LightSquared, LightSquared and S| Wireless Announce They Have Entered
Into a Bilateral Roaming Agreement (Apr. 21, 2011), http://www.lightsquared.com/press-
room/press-rel eases/li ghtsquared-and-si-wirel ess-announce-they-have-entered-into-a-bil ateral -
roaming-agreement/.

9 LightSquared, Our Investors, http://www.lightsquared.com/about-us/our-investor/ (last visited
June 2, 2011).
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Sprint cell sites where LightSquared would build out LTE using LightSquared’s own spectrum.®
LightSquared has not changed its timeframe for launching its 4G LTE network as aresult of
ongoing testing concerning interference between its system and GPS (Global Positioning
System) receivers.™

Cricket has said that it “plan[s] to deploy next-generation LTE network technology over
the next few years, with acommercial trial market to be launched in late 2011.”? Cricket’'s CEO
said that it would roll out 4G in limited amounts in 2011 and increase coverage in 2012 and
2013.>® Healso said that Cricket does not plan to build an entire 4G network on itsown.> In
March 2011, Cricket entered into a 4G roaming agreement with LightSquared.> Cricket holds
PCS and AWS spectrum, as described in Appendix B to the Public Interest Statement.

U.S. Cédlular plans “to launch LTE in 24 markets by November [2011], which will cover

25% to 30%” of U.S. Celular subscribers.®® These 24 markets are concentrated in lowa,

%0 Reuters, Lightsquared Near $2 Billion A Year Sprint Deal: Sources (June 1, 2011), available at
http://www.reuters.com/article/2011/06/01/us-sprint-lightsquared-idUSTRE7505GB 20110601,
Phil Goldstein, Report: Sprint, Lightsquared Near $2B/Year Network-Sharing Deal, Fierce
Wireless (June 2, 2011), available at http://www.fiercewirel ess.com/story/report-sprint-
lightsquared-near-2byear-network-sharing-deal /2011-06-02.

>t Paul Kirby, LightSquared Hasn't Changed Launch Date Due to GPS Interference Testing
Process, TR Daily (June 1, 2011), http://www.tr.com/online/trd/2011/td060111/td060111-
10.htm#T opOfPage.

2 Leap Wireless International Inc., Annual Report (Form 10-K), at 3 (Feb. 25, 2011).

%3 Leap CEO: We plan LTE ‘Hotspots Next Year, FierceWireless (Dec. 8, 2010),
http://www.fiercewirel ess.com/story/l eap-ceo-we-plan-lte-hotspots-next-year/2010-12-08.

d.

% LightSquared, Cricket Entersinto 4G Roaming Agreement with LightSquared (Mar. 22,
2011), http://www.lightsquared.com/press-room/in-the-news/cricket-enters-into-4g-roaming-
agreement-with-lightsquared/.

 U.S. Cellular, Q1 2011 Telephone And Data Systems Inc Earnings Conference at 4 (May 6,
2011) (statement by Mike Irizarry, U.S. Célular, EVP, CTO).
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Wisconsin, eastern North Carolina, and Maine,>” but the launch will also include marketsin
Texas and Oklahoma.® “The deployment will utilize 700 MHz spectrum and involve
approximately 1,250 cell sites.”*® U.S. Cellular plans to “expand the deployment of LTE in 2012
and beyond,”® but it has not identified the timing of this second wave of L TE deployment.®*
U.S. Célular began “technical trialsof LTE” in late 2009 and “ anticipates completing these trials
in2011."%

Cellular South announced in November 2010 that it will launch an LTE network in its
footprint in the southeastern United States by the end of 2011.%® Cellular South entered a 4G
roaming agreement with LightSquared in April 2011.%* Cellular South plans to implement its

network with its 700 MHz spectrum.®

5.

%8 Press Release, U.S. Cdllular, U.S. Cellular to Launch 4G LTE Service and Devicesin Time for
the Holiday (May 6, 2011), http://phx.corporate-ir.net/phoenix.zhtml?c=106793& p=irol-
newsArticle& 1D=1560901.

% Mike Irizarry, Executive Vice President, Chief Technology Officer, U.S. Cellular, TDS and
U.S. Cédlular First Quarter Results Conference Call (May 6, 2011) (“U.S. Cellular Q1 Call”).

% United States Cellular Corp., Annual Report (Form 10-K) at 7 (Feb. 25, 2011) (“U.S. Cellular
2011 10-K”).

®1 U.S Cellular Q1 Call at 14-15.
2 U.s Celular 2011 10-K at 6.

% Kevin Fitchard, Cellular South launching LTE with Samsung, Connected Planet Unfiltered
(Nov. 17, 2010), http://blog.connectedpl anetonline.com/unfiltered/2010/11/17/cellul ar-south-
launching-lte-with-samsung/.

% LightSquared, LightSquared and Cellular South Announce They Have Entered Into a Bilateral
Roaming Agreement (Apr. 20, 2011), http://www.lightsquared.com/press-room/press-

rel eases/lightsquared-and-cel lul ar-south-announce-they-have-entered-into-a-bil ateral -roaming-
agreement/.

® Mike Dano, Verizon Blasts Cellular South’s LTE Plans, Argues Against Federal Oversight,
The Motley Fool (Dec. 3, 2010), http://www.fool .com/investing/general/2010/12/03/verizon-
blasts-cellular-souths-Ite-pl ans-argues-ag.aspx.
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nTelos completed an end-to-end 4G LTE field trial in April 2011, in cooperation with
Alcatel-Lucent.®® Although nTelos did not specify which spectrum it used for thistrial, it owns
AWS spectrum that covers 1.37 million POPs, aswell as PCS spectrum.®’

Allied Wireless Communications/ATN reports that it is“currently conducting technical
evaluations of Long Term Evolution (‘LTE’) or *4G’ technology, to further improve [its]
network.”® In April 2011, ATN formed ajoint venture with the Navajo Tribal Utility Authority
to contribute network-rel ated assets to provide last mile services through a 4G LTE network to
be constructed with federal stimulus money.®® ATN holds cellular and PCS spectrum, as
described in Appendix B to the Public Interest Statement.

Cox holds unused AWS and 700 MHz spectrum suitable for LTE and had been
conducting LTE testsin Arizonaand San Diego in collaboration with Alcatel-Lucent and
Huawei. Cox’svice president of wireless said regarding the tests: “Through the LTE trials, we
are utilizing the AWS and 700 MHz spectrum to test voice, data and video applications and
services and ultimately readying to deploy 4G wireless broadband services to meet the needs of
our customers. We are encouraged by the success of the Phoenix and San Diego tests, which

further validate our decision to pursue 4G based on LTE, specifically the 3GPP Release 8

% Alcatel-Lucent, nTelos Wireless and Alcatel-L ucent complete field trial of end-to-end 4G LTE
network (Apr. 7, 2011), http://www.al catel-
lucent.com/wps/portal/!ut/p/kexml/04_Sj9SPykssyOXPLMNnMzOvM QY QjzKLd4w3MTQFSY GY
Rg6ém-pEoY gbxjgiRIHIVIV-P_NxU_QD9gtzQiHJHROUAAD _zXg!!/delta/base64xml/LO0IJ
ayEvUUd3QndJQSEVNEIVRkNBISEVNI98XOU4Q89IbI93dW'"7LMSG CABINET=Docs and
_Resource Ctr& LMSG_CONTENT _FILE=News Releases 2011/News Article 002403.xml.

%7 Lynnette Luna, nTelos tests LTE with Alca-Lu, Fierce Broadband Wireless (Apr. 10, 2011)
http://www.fiercebroadbandwirel ess.com/story/ntel os-tests-Ite-al ca-1u/2011-04-10.

% Allied Tele-Network, Annual Report (Form 10-K) at 5 (Mar. 16, 2011).
% Allied Tele-Network, Quarterly Report (Form 10-Q) at 19-20 (May. 10, 2011).
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standard.””® On May 24, 2011, it was reported that Cox would be providing service through the
Sprint Nextel network,” but it has not announced what it will do with its 700 MHz and AWS

spectrum.’

19. REQUEST:
Page 4 of the Reed and Tripathi Declaration statesthat “[n]or doesit follow that a
higher frequency network operator would necessarily have materially higher costs
even if more base stationswererequired to obtain equivalent coverage. Whilethe

number of base stations deployed is certainly oneimportant driver of wireless costs,
therearemany others.”

i. Describein detail circumstancesin which the many other costs would
result in a network operator not having higher costs from use of
higher-frequency spectrum.

The number of base stations that an operator needs is only one of many elements that
affects an operator’ s overall network costs. At the outset, however, it isimportant to reiterate
that the central point made by Professors Reed and Tripathi is that in today’ s wireless networks,
the number of base stationsin many situations will be driven by capacity, not by coverage.
Although lower-frequency spectrum has superior propagation characteristics, it isthe very
coverage advantages of lower-frequency spectrum that lead to capacity disadvantages. In many
instances today, a purely coverage-based approach to the placement of base stations would be
quickly overwhelmed by the large number of wireless users and the heavy demand they place on

the network, and carriers with lower-frequency spectrum will often have to engagein cell-

" Press Release, Cox Communications, Cox Successfully Demonstrates the Delivery of Voice
Calling, High Definition Video Via4G Wireless Technology, available at
http://cox.mediaroom.com/index.php?s=43& item=469.

" Stephen Lawson, Cox to Close Its Own Cell Network, Use Sprint, PCWorld (May 24, 2011),
http://www.pcworld.com/busi nesscenter/article/228608/cox_to_close its own _cell network use
_sprint.html.

72 Jeff Baumgartner, Speculating About Cox's Spectrum, Light Reading Cable (May 26, 2011),
http://www.lightreading.com/document.asp?doc_id=208365.
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splitting. The end result will often be that the higher-frequency carriers will not have materially
more base stations in an area than the lower-frequency carrier.

There are anumber of other types of costs which, either independently but oftenin
combination, can offset the propagation advantages of lower frequency spectrum. Some of these
include the following: (1) The relative advantages and disadvantages of different types of
spectrum are built into the cost of the spectrum itself, and to the extent that higher frequency
spectrum requires the construction of more base stations, those higher deployment costs are
likely to be reflected in the bids at auction. (2) Higher frequency spectrum is much better at
supporting newer technologies that can increase throughput, like MIMO. (3) Carrierslike
AT&T must support multiple frequencies and technologies (e.g., GSM, UMTS, and LTE),
whereas other carriers can lower their overall network costs by skipping certain technologies
altogether; thus Clearwire skipped older technologies and built a nationwide WiMAX network,
LightSquared has skipped older technologies and is building a nationwide L TE network, and
MetroPCS skipped 3G altogether and is constructing an LTE network. (4) Carriers have claimed
other cost advantages as well — for example Clearwire has stated that its cell tower costs using
2.5 GHz spectrum are nearly half that of other cell providers.” (5) Higher frequency spectrum is
generdly available in wider bands, which may allow an operator to avoid multi-band equipment
and other infrastructure costs associated with combining different lower frequency bands to
achieve the same bandwidth. (6) There are many other cost categories that may vary from
carrier to carrier depending upon business strategy, including customer acquisition, retail

distribution, and advertising.

73 See Clearwire Investor Presentation, Feb. 10, 2010, slide 10, available at http://phx.corporate-
ir.net/Externa .File?item=UGFyZW50SUQ9Mjc4ANDc1OHxDaGIsZEIEPTM3M TEAM XxUeX B
IPTI=&t=1.
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In short, the propagation advantages of lower-frequency spectrum do not necessarily
mean that a carrier will have overall lower costs than a higher-frequency carrier. Indeed,

analysts have recently stated that they believe that MetroPCS's costs are lower than AT& T'sand

Verizon's.”

ii. Provide underlying link budget assumptionsfor both the uplink and
downlink for bandsused or planned to beused by AT& T that are above and
below 1 GHz (e.g., PCS, AWS, WCS, 850 MHz and 700 MHZz) including (but
not limited to):

a. Assumed transmit power and all gains and losses;

b. Assumed perfor mance requirements (bit rate) for mobile and
pedestrian applications, including corresponding signal to noiseratio
requirements,

C. Indoor penetration losses and other assumptionsthat may be specific
to urban, suburban and rural deployments; and

d. Fade and other assumed margins.

RESPONSE:

Although carriers use link budgets as atool in determining where to place base stationsin
their networks, link budgets are just that — atool and a starting point — and they can provide only
certain types of information that are relevant to those determinations. In essence, they provide a
theoretical estimate of signal loss from the base station given the propagation characteristics of
the spectrum and the technology being deployed — in other words, they are most helpful in
determining where to locate a base station if the carrier is pursuing alargely coverage-driven
deployment. For these reasons, link budgets are most useful at the very beginning of the

deployment of anetwork. Asanetwork matures —and even at early stages of network rollout in

™ See, e.g., Scott Woolley, The upstart company that made the AT& T-mobile merger possible,
Fortune (Mar. 22, 2011), available at http://tech.fortune.cnn.com/2011/03/22/the-upstart-
company-that-made-the-att-mobile-merger-possible.
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high traffic areas — cell site spacing determinations may be primarily driven not by signal
strength but by interference issues (in the uplink by interference from other handsets and in the
downlink by interference from other base stations).

In addition, there are many other types of considerations not captured in the link budget
that have amajor effect on where and how many base stations a network operator might deploy
in thereal world. These additional factors would include such things as: (1) the overall
characteristics of the RF environment, including how much “noise” and other interference there
isfrom other devices and handsets in the area as well as other natural and man-made RF
emissions, (2) the availability of optimal cell site locations (geographic location, height,
orientation, obstructions); (3) the clutter environment (including buildings and other man-made
structures and topography, and foliage); (4) which cellular technology (e.g., GSM vs. LTE) is
being deployed; (5) topography and the overall physical environment, including whether there
are obstructions such as buildings or trees; and (6) the availability and use of MIMO or other
technologies that are more effective in higher frequency bands.

For these and other reasons, there is no single, universal link budget for any given
spectrum band or even for any given spectrum band for a particular technology. AT&T intends
to use the Qualcomm Spectrum in its new LTE network once the relevant standards and
equipment are available, and AT& T has conducted some link budget analysis in connection with
theinitial roll out of that network. AT&T is planning to useits 700 MHz and AWS spectrum for
its LTE deployment, and therefore we have provided AT& T’ sinternal link budget assumptions

for the four categories requested for 700 MHz and AWS spectrum.” Our response isin the form

> Although the attached Excel spreadsheet does not separately present link budget assumptions
for 800 MHz and 1900 MHz, they are likely to be similar to those for 700 MHz and AWS,
respectively.
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of a spreadsheet, LTE link budget final.xIsx, which is attached.”® The worksheets |abeled LTE
DL link budget template, and LTE UL link budget template define the values or range of values
for the parameters specified in the four categories requested plus additiona parametersthat are
required to conduct alink analysis for the LTE DL and UL, respectively. Vaues or range of
values are shown for operation at 700 MHz and AWS frequency bands, which are designated
Band 17 and Band 4, respectively in 3GPP specifications. For each link parameter, a value or
range of valuesis provided along with a brief explanation in the comments column. A number
of parameters are calculated from various input parameters and are designated as “ Calcul ation”
under the value column. These calculated parameters include the Transmit (TX) bandwidth, TX
EIRP, Receive (RX) noise floor, RX sensitivity, and Maximum Allowable Path Loss (MAPL).
The corresponding equations are provided for al of these calculated parameters.

In addition, the enclosed Excel file (Attachment 18.ii) also provides example link
budgets for the DL and UL for both 700 and AWS bands, for a DL which supports a1 Mbps bit
rate and for an UL that supports 256 kbps, where both DL and UL assume a5 MHz LTE channel
bandwidth. These examples are contained in the worksheets labeled LTE DL link budget
700&AWS, and LTE UL link budget 700& AWS, respectively. The MAPL is calculated for

each of the four possible links, [Begin Highly Confidential]

[End Highly Confidential]

6 See Attachment 19.ii.
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Finally, there are a number of subtleties associated with LTE link budget analysis and we
have identified many of them in the comments column. The required Signal to Noise Ratio
(“SNR”) to support a given bit rate is typically commercially sensitive information, asthisis one
of the areas where the L TE infrastructure vendors attempt to differentiate themselves. The SNR
values used in the examples represent a blend of inputs from various sources, and as noted in the
comments, the value is dependent upon a number of variables, which could ultimately lead to
quite abit of variability in the value assumed. Also, some LTE link budgets may include a
Frequency Selective Scheduling (“FSS’) gain for the UL, and a handoff gain, or what might be
more appropriately called a best server selection gain for both the DL and UL. [Begin Highly
Confidential]

[End Highly Confidential] The FSS
gainistheresult of the UL scheduler being able to select the best resource blocks for a given
user. [Begin Highly Confidential]

[End Highly Confidential] A handoff
gain may be realized by a mobile device at the cell edge that can handoff to a neighboring cell

with more favorable shadowing, i.e. lower path loss. [Begin Highly Confidential]

[End Highly Confidential] Note thislatter gain is achieved even though LTE

does not have a soft handoff capability asin COMA or WCDMA.
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20. REQUEST:

Provide all documents, data and analysiscited in the Public Interest Statement and
the declarations of David Wise, Kristin S. Rinne, Professor Jeffrey H. Reed and Dr.
Nishith D. Tripathi, and all documents and data relied upon in preparing those
documents, grouped by declaration/Public I nterest Statement as stated in
Instruction number 6. To the extent theinformation has already been provided,
specify the response to which it was also submitted.

RESPONSE:

AT&T will provide documents, data and analysis cited in the declaration of Kristin S.
Rinne and declaration Professor Jeffrey H. Reed and Dr. Nishith D. Tripathi, and all
documents and data relied upon in preparing them, at alater date. Documents, data and analysis
cited in the declaration of David Wise, and all documents and data relied upon in preparing it,

will be provided separately by Qualcomm in its response to the Request.

21. REQUEST:

Provide all documents discussing AT& T’ svaluation(s) of Qualcomm’s spectrum
assets. Include any valuations of Qualcomm’s spectrum assetsin the absence of the
proposed AT& T/Deutsche Telekom-T-Mobile merger, aswell as any valuations
assuming that proposed merger has been approved. Provide all documents
discussing the cost and relative valuation of any spectrum licensethe AT& T
considered acquiring or acquired in the secondary market.

RESPONSE:

AT&T will provide documents responsive to this request, if any, at alater date.

22, REQUEST:

Provide all strategic plans, policies, analyses, reportsand presentations discussing
the Qualcomm spectrum and its expected use.

RESPONSE:

AT&T will provide plans, analyses and reports responsive to this request, if any, at alater

date.
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23. REQUEST:

Provide all documents discussing presentationsto management committees,
executive committees, boards of directors, investors, investor analysts, and industry
analystsregarding the effect of the Proposed Transaction, including the effect on
AT& T’s spectrum constraints and business plans, (a) for circumstances as set forth
in the Proposed Transaction (i.e., absent any AT & T/Deutsche Telekom-T-M obile
merger), and (b) for circumstancesthat assumethe AT& T/Deutsche Telekom-T-
Moaobile merger has been approved.

RESPONSE:

AT&T will provide documents responsive to this request, if any, at alater date.

24, REQUEST:

Provide all strategic plans, policies, analyses, reports and presentations discussing
how AT& T evaluates and monitors capacity, including the amount of spectrum,
speed of connection, and facilities (including, cell site configuration and backhaul)
that arerequired to meet consumer demand.

RESPONSE:

AT&T will provide plans, analyses and reports responsive to this request, if any, at alater

date.

25. REQUEST:

Provide all strategic plans, policies, analyses, reports and presentations discussing
AT&T network traffic— including network traffic statisticsand current and
projected data on traffic loadsin both the uplink and downlink directions— for
your current and projected customer base, and the corresponding technologies and
services currently used or projected to be used through 2014.

RESPONSE:

AT&T will provide plans, analyses and reports responsive to this request, if any, at alater

date.
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26. REQUEST:

Provide copies of thefollowing AT& T documentsthat were provided to the
Department of Justice:

Vi.

Vii.

viil.

RESPONSE:

Proposed Solution for the Low 700 MHz Band (dated August 13, 2010);

Spectrum Band Plan Strategy, Spectrum Steering Committee (dated August
30, 2010);

Playbook for Wireless Network Quality Impact (not dated): Bates number
AT& T00001;

Spectrum Acquisition Estimates (not dated): Bates number AT& T00037;

AT&T Inc. Acquisition of 700MHz Spectrum from Qualcomm Inc. (Arnold
& Porter dated Jan 14, 2011);

December 2010 Spectrum Activity Summary (not dated): Bates number
AT& T000207- 216 ;

Wireless Evolution: Supply/Demand Analysis: Bates number AT & T00140-
00173 (March 8, 2010);

LTE 250M POPs by 2013- LTE “Largely Complete by 2013” Plan
8k/16k/20k=44k nodes- RAN fundamental Planning: Bates number
AT&T00174-00206 (January 11, 2011);

Spectrum Acquisition Estimates: Bates number AT & T00037-00054 (August
3, 2010); and

Tabular Data (including data on number of base stations, number of
subscribers, and spectrum and demand requirements): Bates number
AT & T00055-000139.

AT&T will provide these documents at alater date.
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Attachment 1.1
In Responseto Request 1
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Thisentire attachment consisting of
1.1-1 through 1.1-43 has been
redacted.
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Attachment 2(a).1
In Responseto Request 2(a)
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Thisentire attachment consisting of
2(a).1-1 through 2(a).1-1198 has been
redacted.
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Attachment 2(c).1
In Response to Request 2(c)
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Thisentire attachment consisting of
2(c).1-1 through 2(c).1-470 has been
redacted.
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Attachment 2(d).1
In Response to Request 2(d)
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Thisentire attachment consisting of
2(d).1-1 through 2(d).1-6 has been
redacted.
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Attachment 2(e).1
In Responseto Request 2(e)
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Thisentire attachment consisting of
2(e).1-1 through 2(e).1-2 has been
redacted.



REDACTED - FOR PUBLIC INSPECTION

Attachment 2(f).1
In Response to Request 2(f)
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Thisentire attachment consisting of
2(f).1-1 through 2(f).1-18 has been
redacted.
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Attachment 2(g).1
In Responseto Request 2(Q)



REDACTED - FOR PUBLIC INSPECTION

Thisentire attachment consisting of
2(9).1-1 through 2(g).1-2 has been
redacted.
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Attachment 2(h).1
In Responseto Request 2(h)



REDACTED - FOR PUBLIC INSPECTION

Attachment 2(h).1 isan electronic
document submitted on a CD-ROM.
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Attachment 2(h).2
In Responseto Request 2(h)
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Thisentire attachment consisting of
2(h).2-1 through 2(h).2-20 has been
redacted.
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Attachment 2(j).1
In Response to Request 2(j)
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Thisentire attachment consisting of
2(]).1-1 through 2(j).1-5937 has been
redacted.
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Attachment 2(j).2
In Response to Request 2(j)
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Thisentire attachment consisting of
2(]).2-1 through 2(j).2-4607 has been
redacted.
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Attachment 2(j).3
In Response to Request 2(j)
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Thisentire attachment consisting of
2(]).3-1 through 2(j).3-1236 has been
redacted.
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Attachment 3(i).1
In Response to Request 3(i)



REDACTED - FOR PUBLIC INSPECTION

Thisentire attachment consisting of
3(i).1-1 through 3(i).1-52 has been
redacted.
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Attachment 3(i).2
In Response to Request 3(i)
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Thisentire attachment consisting of
3(1).2-1 through 3(i).2-11 has been
redacted.
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Attachment 6.1
In Responseto Request 6
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INSPECTION

Attachment 6.1 in Response to Request 6
AT&T Inc.



e rrenc Supplemental Downlink Helps Ease
Spectrum Crunch

*Uses unpaired spectrum for faster downloads & to support more users
*Addresses epicenter of spectrum crunch— more downloads than uploads
*Being standardized for LTE in LTE-Advanced. Demo uses HSPA+.

Supplemental FDD FDD
Downlink Downlink Uplink
(Unpaired spectrum) (Paired) (Paired)

SDL DL uL

*QC unpaired Lower 700 MHz D and E
spectrum would be bonded with AT&T paired
spectrum on which AT&T has deployed LTE
(not 700 MHz), if ATT-QC deal is approved.
*Demo uses 2 x 5 MHz of AWS-1 paired
spectrum & 5 MHz of unpaired spectrum at
1.4 GHz.

Attachment 6.1 in Response to ReqUESt 1Aggregation across bands already supported in 3GPP R9, but each additional band combination has to be defined in 3GPP.
6 21-Band in Europe:1452 MHZ to 1492 MHz.

AT&T Inc.
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Supplemental Downlink Supports Faster Downloads,
More Users & Enhances the User Experience

Bursty Data Applications
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ment 6.1 in Response to Request 6

Inc.

Qualcomm simulations. 16 R99 users on anchor channel and varying data users on 5MHz single or on 10MHz SDL channel 1km ISD, PA3, Pilot Power = 10% Other Overhead Power = 20%.
R99 user power consumption = 20%. Lower control overhead on the SDL carrier: 10%. The bursty nature means that a multicarrier can support more users at the same burst rate for partially
loaded carriers. The gain depends on the load and can exceed 100% for fewer users (less loaded carrier) but less for many users (starting to resemble full buffer).

Downlink Burst Data Rate (Mbps)
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Attachment 6.2
In Responseto Request 6
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Thisentire attachment consisting of
6.2-1 through 6.2-7 has been redacted.
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Attachment 13.1
In Responseto Request 13



Attachment 13.1 in response to Request 13

AT&T Inc.

Carrier Aggregation Combinations for Multiple Band Scenarios (Inter-Band) in 3GPP Work Program (V5 6/1/11)

Table 1

Current Work Items in 3GPP on LTE Carrier Aggregation for Multiple Bands (Inter-Band)

(As of 5/31/2011 — information subject to change)

1

3GPP Band ”Identifier” Frequencies Region or Notes Work Item
(MHz) Country &
Operator
145 FDD x MHz Inter-band Non-contiguous (2100 + 850) 1920- No specific Baseline CA RP-091440
1980/2110- Region work case for [RAN #46
20 MHz (Band 1) + 20 MHz (Band 5) 2170 /Operator inter-band FDD|12/2009
Scenario -
824-849/869- (Generic RP-100661
894 Baseline ) RAN #48
06/2011
3+7 FDD 40 MHz Inter-band Non-contiguous (GSM1800 + 1710- European Region | Operator RP-100668
2.6GHz) 1785/1805- Requested RAN #49 9/2010
(EV) 1880 European D
20 MHz (Band 3) + 20 MHz (Band 7) Operators
2500-
(Orange,

! Work Item Descriptions can be found at: http://www.3gpp.org/ftp/Information/WI|_Sheet/

REDACTED - FOR PUBLIC INSPECTION

13.1-1


sew5787
Text Box
Attachment 13.1 in response to Request 13


sew5787
Text Box
13.1-1



Attachment 13.1 in response to Request 13

AT&T Inc.

Current Work Items in 3GPP on LTE Carrier Aggregation for Multiple Bands (Inter-Band)

(As of 5/31/2011 — information subject to change)

3GPP Band ”Identifier” Frequencies Region or Notes Work Item’
(MHz) Country &
Operator
2570/2620- Telefonica, Telia
2690 Sonera, Telecom
Italia)
4+13 FDD 40 MHz Inter-band Non-contiguous (AWS + US 1710- United States Operator RP-101435
700) 1755/2110- ) Requested WID |RAN #50
2155 el 12/2010
20 MHz (Band 4) + 20 MHz (Band 13)
777-787/746-
756
4+17 FDD 40 MHz Inter-band Non-contiguous (AWS + US 1710- United States Operator RP-101391
700) 1755/2110- Requested WID[RAN #50
2155 e 12/2010
20 MHz (Band 4) + 20 MHz (Band 17)
704-716/734-
746
2047 FDD 30 MHz Inter-band Non-contiguous (Europe 800 + | 791-821/832- [European Region |Operator RP-110403
IMT extension) 862 Requested WID[RAN #51

European

REDACTED - FOR PUBLIC INSPECTION
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Attachment 13.1 in response to Request 13

AT&T Inc.

Current Work Items in 3GPP on LTE Carrier Aggregation for Multiple Bands (Inter-Band)
(As of 5/31/2011 — information subject to change)

3GPP Band ”Identifier” Frequencies Region or Notes Work Item’
(MHz) Country &
Operator
10 MHz (Band 20) + 20 MHz (Band 7) 2500- Operators 03/2011
2570/2620-
2690 (Orange,
Telefonica, Telia
Sonera)
5+12 FDD 20 MHz Inter-band Non-contiguous (850 + US 824-849/869- |United States Operator RP-110372
700) 894 Requested WID|RAN #51
10 MHz (Band 5) + 10 MHz (Band 12) 698-716/728- | 03/2011
246 Communications,
Cellular South.
US Cellular
4+12 FDD 20 MHz Inter-band Non-contiguous (AWS + US 1710- United States Operator RP-110135
700) 1755/2110- Requested WID|RAN #51
10 MHz (Band 4) + 10 MHz (Band 12) 2155 oS 03/2011
698-716/728- Communications,
246 Cellular South.
US Cellular
3
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Attachment 13.1 in response to Request 13

AT&T Inc.

Current Work Items in 3GPP on LTE Carrier Aggregation for Multiple Bands (Inter-Band)

(As of 5/31/2011 — information subject to change)

3GPP Band ”Identifier” Frequencies Region or Notes Work Item’
(MHz) Country &
Operator
2+17 FDD xx MHz Inter-band Non-contiguous (PCS + US 700) | 1850- United States Operator RP-110432
xx MHz (Band 2) + xx MHz (Band 17) 1910/1930- Requested WID RAN #51
1990 s 03/2011
704-716/734-
746
4+5 FDD xx MHz Inter-band Non-contiguous (AWS + 850) 1710- United States Operator RP-110433
xx MHz (Band 4) + xx MHz (Band 5) 1755/2110- Requested WID |RAN #51
2155 AU 03/2011
824-849/869-
894
5+17 FDD xx MHz Inter-band Non-contiguous (850 + US 700) | 824-849/869- |United States Operator RP-110434
xx MHz (Band 5) + xx MHz (Band 17) 894 Requested WID[RAN #51
e 03/2011

704-716/734-
746
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Attachment 13.1 in response to Request 13

AT&T Inc.

Current Work Items in 3GPP on LTE Carrier Aggregation for Multiple Bands (Inter-Band)

(As of 5/31/2011 — information subject to change)

3GPP Band ”Identifier” Frequencies Region or Notes Work Item’
(MHz) Country &
Operator
Qualcomm FDD xx MHz Inter-band Non-contiguous (PCS + Media 1850- United States Operator RP-110435
Media Flo Flo Spectrum) 1910/1930- Requested WID RAN #51
Spectrum xx MHz (Band 2) + xx MHz (Media Flo Spectrum — as 1990 ATET 03/2011
(new 3GPP additional downlink) Note: 3GP Band number for e e
band) + 2 Qualcomm Media Flo Spectrum not yet assigned) Cuullaermi Rl (LR
Media Flo for Qualcomm
Spectrum Media Flo
(716-728) Spectrum not

yet assigned

REDACTED - FOR PUBLIC INSPECTION
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Attachment 13.1 in response to Request 13

AT&T Inc.

Carrier Aggregation Combinations for Multiple Band Scenarios (Intra-Band) in 3GPP Work Program (V5 6/1/11)

Table 2

Current & Proposed Work Items in 3GPP on LTE Carrier Aggregation for Single Band

(Intra-Band)

(As of 5/31/2011 - information subject to change)

3GPP Band ”Identifier” Frequencies Region or Notes Work Item?
(MHz) Country &
Operator
1 FDD 40 MHz Intra-band contiguous 2100 1920- Global IMT Core |Baseline CA RP-091440
1980/2110- Band work case for [RAN #46
UL 20+20 MHz, DL 20+20 MHz 2170 intra-band FDD [12/2009
Any operators
licensed for IMT RP-100661
Core band RAN #48
06/2011
40 TDD 40 MHz Intra-band contiguous 2.3 GHz 2300-2400 Asia Baseline CA RP-091440
work case for  |RAN #46
UL/DL 40 MHz China Mobile intra-band TDD [12/2009
Communications
Co. (CMCC) & RP-100661
Chinese RAN #48

% Work Item Descriptions can be found at: http://www.3gpp.org/ftp/Information/WI|_Sheet/
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AT&T Inc.

Current & Proposed Work Items in 3GPP on LTE Carrier Aggregation for Single Band

(Intra-Band)
(As of 5/31/2011 - information subject to change)

3GPP Band ”Identifier” Frequencies Region or Notes Work Item?
(MHz) Country &
Operator
Operators 06/2011
38 TDD Intra-band contiguous 2.6 GHz (China) 2570 - 2620 China Operator RP-110718
) ) Requested (proposed)
China Mobile WID
Communications
Co. (CMCC) New Work Item
Proposal - RAN
#52 (31 May - 4
June 2011)
41 TDD Intra-band contiguous 2.6 GHz (Americas) 2496-2690 United States Operator RP-110673
Clearwire, Requested (proposed)
WID

South America
NIl Holdings

New Work Item
Proposal - RAN
#52 (31 May- 4
June 2011)
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AT&T Inc.

References:

3GPP RAN TSG Plenary Reports:

RAN #46
RAN #47
RAN #48
RAN #49
RAN #50
RAN #51
RAN #52

01-04 December 2009
16 - 19 March 2010
01-04 June 2010

14 — 17 September 2010
07 -12 December 2010
15 -18 March 2011

31 May —4 June 2011

3GPP Technical Reports:

TR 36.807

v0.1.0

REDACTED - FOR PUBLIC INSPECTION

RP-100002
RP-100648
RP-100969
RP-101373
RP-101363

RP-11xxxx (draft report)
RP-11xxxx (draft report)

http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_46/Report/
http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_47/Report/
http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_48/Report/
http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_49/Report/
http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_50/Report/

http://www.3gpp.org/ftp/Specs/html-info/36807.htm

http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_51/Report/
http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_52/Report/
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Thisentire attachment consisting of
19(i1).1-1 through 19(i1).1-4 has been
redacted.
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